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BUS-_I
EJ Object Filter: *EImTerm Expression: iUsage=0 — O X
Bt O A B
Name Grid Type Zone Area Out of Service | System Type | Usage | Phase Techno
TypBar EimZone ElmArea
-~ - AC | Busbar|ABC n
== |BUS1D IEEE 14 Bus System r AC | Busbar|ABC
-+ [BUST |'EEE 14 Bus System - AC| Busbar| ABC
-~ |BUS12 IEEE 14 Bus System (I AL | Busbar| ABC
-+ |BUS13 IEEE 14 Bus System - AL | Busbar | ABC
-+ |BUS14 IEEE 14 Bus System r AL | Busbar |ABC
-+ |BUS2 :IEEE 14 Bus System - AL | Busbar| ABC
- |BUS3 IEEE 14 Bus System r AC | Busbar| ABC
- |BUS4 IEEE 14 Bus System r AC | Busbar | ABC
-~ |BUSS ‘IIEEE 14 Bus System r AC | Busbar|ABC
=~ |BUSE IEEE 14 Bus System r AC | Busbar| ABC
== |BUS7 IEEE 14 Bus System - AC | Busbar|ABC
-~ |BUSE IEEE 14 Bus System r AC | Busbar|ABC
=+ |BUSY ‘.IEEE 14 Bus System r AC | Busbar| ABC
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| Object Filter: * ElmLod — O X
R awrsss A AW
Name Grid Type Teminal Teminal Out of Service | Te
TypLod, TypLodind Substation
> < | BUS10 =
< [Load11 |EEE 14 Bus System BUST1 -
< |Load12 IEEE 14 Bus System | BUS12 In
<~ |Load13 IEEE 14 Bus System | BUS13 In
< |Load14 IEEE 14 Bus System BUS14 -
<~ |Load2 IEEE 14 Bus System BUS2Z r
< |Load3 IEEE 14 Bus System | BUS3 Im
=7 |Load4 |IEEE 14 Bus System BUS4 r T
<= |Loads |EEE 14 Bus System BUSS r
<> |Load6 IEEE 14 Bus System BUSE -
< |Load9 IEEE 14 Bus System | BUSS Im
b gl — z
] Object Filter: *ElmLne — O X
X e @Rwics M AE
Name Grid Type Teminal i Teminal i Teminal j Teminal j Zone
Typlne TypTow,T... Substation Substation
Z |00 IEEE 14 Bus System |Line Type6-12 BUSE BUS12
el (81 EEE 14 Bus System |Line Type6-13 | BUSE BUS13
S |Li4 IEEE 14 Bus System |Line TypeS-14 | BUS14 BUSY
= |U15 IEEE 14 Bus System |Line Typed-10 BUSI BUS10
~ |L16 IEEE 14 Bus System |Line Type10-11 | BUS10 BUS11
~ U7 IEEE 14 Bus System |Line Type12-13 BUS13 BUS12
~ |8 IEEE 14 Bus System |Line Type13-14 BUS13 BUS14
~ |2 EEE 14 Bus System |Line Type1-2 BUST BUS2
~ |3 |EEE 14 Bus System |Line Type1-5 | BUSY "BUS5
~ |L4 IEEE 14 Bus System |Line Type2-5 | BUS2 BUS5
[ IEEE 14 Bus System |Line Type2-4 BUS2 BUS4
< |L6 |IEEE 14 Bus System |Line Type2-3 _BUS2 BUS3
~ |7 IEEE 14 Bus System |Line Type3-4 | BUS3 BUS4
L8 IEEE 14 Bus System |Line Typed5 | BUS4 BUS5
~ |19 IEEE 14 Bus System |Line Type6-11 BUS6 BUST1
ESTHE R
@] Object Filter: * ElmSym — O X
BOG wiws ) AW
Name Grid Terminal Teminal Zone Area Out of Service | Parr
Substation
=N JIEEE 14 Bus Sy N
& |EEE 14 Bus System |G2_ r
® |G3 IEEE 14 Bus System |G3-Type BUS3 r
& |G6 IEEE 14 Bus System |G6-Type BUS6 r
& |G8 IEEE 14 Bus System |G8_Type BUSS r
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| Object Filter: *EImTr2 — O X
DO s, AW
Name Grid Type HV-Side HV-Side LV-Side
TypTr2 Substation Substation
B > [2Winding Transfomer4-JIEEE 14 Bus System |2-Winding Transic BUS4 BUS7 B
G |2-Winding Transformer4-£| IEEE 14 Bus System |2-Winding Transfc BUS4 BUSS
@ |2-Winding Transformer5- IEEE 14 Bus System |2-Winding Transfc BUS5 | BUSE
< |2-Winding Transformer8-3||EEE 14 Bus System |2-Winding Transfc BUSS BUS7
2-Winding Transf¢ BUSY | BUS7

2-Winding Tran#ormerﬁ—'.‘ |IEEE 14 Bus System

5o b Ol s Jlasl IS & 500 edit relevant objects.s jis saalis o5 shailes

¢ L 3 2-winding transformerd-7 5 &8s 0l =1 IS 55 Yedas o OLLS
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IEEE 14-BUS SYSTEM DATA

Table A2.1 Bus Data for IEEE 14-Bus System

Bus Voltage Generation Load

il: Magnitude | Phase Angle | Real | Reactive| Real | Reactive

Per Unit Degrees MW | MVAR MW MVAR
1 1.060 0.0 2324 -16.9 0.0 0.0
2 1.045 - 498 40.0 42.4 21.7 12.7
3 1.010 -12.72 0.0 234 94.2 19.0
- 1.019 - 10.33 0.0 0.0 47.8 39
5 1.020 - 8.78 0.0 0.0 7.6 1.6
6 1.070 - 14.22 0.0 12.2 11.2 1.5
7 1.062 - 13.37 0.0 0.0 0.0 0.0
8 1.090 -13.36 0.0 17.4 0.0 0.0
9 1.056 - 14.94 0.0 0.0 29.5 16.6
10 1.051 - 15.10 0.0 0.0 9.0 5.8
11 1.057 -14.79 0.0 0.0 35 1.8
12 1.055 - 18.07 0.0 0.0 6.1 1.6
13 1.050 - 15.16 0.0 0.0 13.5 5.8
14 1.036 - 16.04 0.0 0.0 14.9 5.0
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Table A2.2 Line Daia for IEEE 14-Bus System

Line | Between Line impedance Half Line Charging

No Buses R per unit X per unit Susceptance per unit
1 1-2 0.01938 0.05917 0.02640
2 2-3 0.04699 0.19797 0.02190
3 2-4 0.05811 0.17632 0.01870
+ 1-5 0.05403 0.22304 0.02460
5 2-5 0.05695 0.17388 0.01700
6 3-4 0.06701 0.17103 0.01730
7 4-5 0.01335 0.04211 0.0064
8 5-6 0.0 0.25202 0.0

9 4-7 0.0 0.20912 0.0

10 7-8 0.0 0.17615 0.0

11 4-9 0.0 0.55618 0.0

12 7-9 0.0 0.11001 0.0

13 9-10 0.03181 0.08450 0.0

14 6-11 0.09498 0.19890 0.0

15 6-12 0.12291 0.25581 0.0

16 6-13 0.06615 0.13027 0.0

17 9-14 0.12711 0.27038 0.0

18 10-11 0.8205 0.19207 0.0

19 12-13 0.22092 0.19988 0.0

20 13-14 0.17093 0.34802 0.0
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Table A2.3 Transformer Daia

Transformer Between Buses Tap Setting
1 4-7 0.978
2 4-9 0.969
3 5-6 0.932

Table A2.4 Shunt Capacitor Data

Bus Number Susceptance Per Unit
9 0.190

Table A2.5 Regulated Bus Data (P — V Buses)

Voltage Reactive Power Limits
Bus No Magnitude per Minimum Maximum
unit MVAR MVAR
2 1.045 -40.0 50.0
3 1.010 0.0 40.0
6 1.070 -6.0 24.0
8 1.090 -6.0 24.0
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Tie Open Point Opt.

els sl S5 sl iy 51 S Sl elinad LY el 6l Ul

Terminal - IEEE 14 Bus System\BUS1.ElmTerm

— =

Type vl |
Zone Vl-ll...

Area Vl I

I~ Out of Service
System Type IAC - Usage
Phase Technology |ABC -

Nominal Voltage

Line-Line | 132. kV
Line<Ground 76.21024 kV

™ Earthed

Busbar

? ped

Cancel

|

Cubicles




Terminal - IEEE 14 Bus System\BUS1.EImTerm ? x

Basic Data Voltage Control
Load Fow Target Voltage |1 06 pu. I‘I 39.52 kV Cocd
MC

Delta V max IS— %
Delta V min |-5. % Jump to ...
Proty [ Cubicles |

Steady State Voltage Limits

Max. Voltage |1 06 pu.

Min. Voltage P pu
Voltage Step Change Limits
Protection n-1 =
Optimal Power Flow n2 Iui %
Reliability Busbar Fault |12_ %
Tie Open Point Opt.
Description
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J)\j Sl 0 0303 JJJ\?- BE) LY b J)\.l.;l.';w\ jw) t."_ﬁ.sﬁﬁ )\J\.s.ccl_oad Flow LJ':""’ BEIE)
S35 2 4S ) pail wesS oo o3l edit relevant object «. 3 5l s L Lo ¢l
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H Object Filter: *EImTerm Expression: iUsage=0 — ] X
X F @R wisd MAAM
Name Gnd System Type | Usage | Phase Technology | Nom.L-L Volt. | Nom.L-G Volt. | Negative Voltage | Position
kV k
» /| us System AC ABC 2
~ /[BUSTO IEEE 14 Bus System AC| Busbar| ABC ) 19,0525 | l
~-[BUsti IEEE 14 Bus System AC| Busbar | ABC_ == 19,0525 | I
- v|BUS12 IEEE 14 Bus System AC | Busbar|ABC 33 1 6|l
- v|BUS13 |IEEE 14 Bus System AC| Busbar|ABC 33 19.05256 | [§
~ /[Busis IEEE 14 Bus System AC| Busbar| ABC 3. 19.05256 |
-+ v|BUS2 IEEE 14 Bus System AC| Busbar|ABC 132. 6.21024 | W
- v|BUS3 |IEEE 14 Bus System AC| Busbar|ABC 132. 76.21024 | |§
- v|BUS4 |IEEE 14 Bus System AC| Busbar|ABC 132. 521024 | [N
-+ v|BUSS IEEE 14 Bus System AC‘ BusbariABC 132. | i
—+- v|BUS6 IEEE 14 Bus System AC| Busbar|ABC 33. 56 | [l
- v|BUS7 IEEE 14 Bus System AC | Busbar|ABC 1. 5 Il
-+ v|BUS8 IEEE 14 Bus System AC| Busbar ABC 11. 35| I
-+ v|BUSS IEEE 14 Bus System AC| Busbar|ABC [ 33. 5 | Il =
Kl I )
¥ |14] 4| » | MI[\_Fexible Data_{ Scales } Basic Data { Load Flow { VDE/IEC ShotCircut _{ Complete ShotCircut _{ ANSI Shot-Circut [ IE
Ln1 14 object(s) of 14 1 object(s) selected Drag & Drop

Name s ;s Basic Data s s 1 s wl pled (51K6L il stos o 2ny opl 51 oslizal U
(B2 rl.?u'\ Nom L-L volt KV ¢ e js s .l rl.oj a 2355

V..:».iya JJ\) b J)‘J\.;L:M\ Cﬁgﬁﬂ ﬂ.ﬁu,ol_oad Flow 93 BE

EJ Object Filter: * EImTerm Expression: iUsage=0 — O X
X Hea®@awiss d AW |
Name Grid E}
| |IEEE 14 Bus System 06 139.92 .

- +(BUS10 IEEE 14 Bus System 1.051 34,683 3 5. -1 6 12.

- v|BUS11 IEEE 14 Bus System 1.057 34881 5. 5. 1 6 12.

- ¢|BUS12 IEEE 14 Bus System 1.055 34.815 5. 5. 1 6 12.

- ¢|BUS13 IEEE 14 Bus System 1.05 3465 5. 5. -1 6 12.

—+ «|BUS14 IEEE 14 Bus System 1.036 34.188 5, 5. 1 6 12.

- v|BUS2 IEEE 14 Bus System 1.045 137.94 5. 5. 1 6 12.

== v|BUS3 |EEE 14 Bus System 1.01 13332 5. 5. -1 6 12.

-+ ¢|BUS4 IEEE 14 Bus System 1. 132. 5. 5. 1 6 12.

—+ v|BUS5 IEEE 14 Bus System 1.02 13464 5, 5. 1 6 12.

i| —+=v|BUSSE IEEE 14 Bus System 1. 3. 5. -5. 1 6 12.
i —v[BUST7 IEEE 14 Bus System 1.062 1.062 5. 5. 1 6 12. I

-+ ¢|BUSS IEEE 14 Bus System 1.09 1199 5. 5. 1 6 12.
—+ «|BUSY IEEE 14 Bus System 1.056 M8 | 5, 5. 1 6 12. <

«| | »
1514 4] »| M]\_Fexible Data_{ Scales { Basic Data ) Load How { VDE/IEC Shot-Crcut_{ Complete Short Circut__{ ANSI Short Circut_{ IE|
Ln1 14 object(s) of 14 1 object(s) selected Drag & Drop

T T T e ——
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Load Flow

Complete Short-Circutt

RMS-Simulation
EMT-Simulation

Optimal Power Flow
Reliability

Generation Adequacy
Tie Open Point Opt.
Cable Sizing

Description

Name ]

Type :]_]

Terminal i w| = | Gid\BUS1\Cub_2
Terminalj ¥ | * | Gid\BUS2\Cub_1

Zone ITerrrlinal i vl ﬂ
Area I'I'errrlinal i vl ﬂ

I~ Out of Service
Number of

parallel Lines I 1

Parameters

Themal Rating j_]

Length of Line [ km
Derating Factor |1_

Layig [Gomd 3]

r Line Model
* Lumped Parameter (PI)
" Distributed Parameter

Sections/Line Loads

BUST
BUS2

Resulting Values

Rated Current (act )

Pos. Seq. Impedance, Z1
Pos. Seq. Impedance, Angle
Pos. Seq. Resistance, R1
Pos. Seq. Reactance, X1
Zero Seq. Resistance, R0
Zero Seq. Reactance, X0
Earth-Fault Currert, lce
Earth Factor, Magnitude
Earth Factor, Angle

0. kA

0. Ohm
0. deg
0. Ohm
0. Ohm
0. Ohm
0. Ohm

= |, = J3b Parameters Cﬂo.w:é)ijéstgj\.lffu‘)b@i\f:ﬂom )3
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Line - Grid\L1.EImLne *

T

Load Fow

Complete Short-Circuit

RMS-Simulation
EMT-Simulation

Optimal Power Flow
Reliabilty

Generation Adequacy
Tie Open Point Opt.

Cable Sizing
Description

Type

Teminal i

I~ Out of Service
Number of

parallel Lines

Parameters
Themal Rating
Length of Line
Derating Factor
Laying

r Line Model

Select Global Type ...
Select Project Type ...

New Project Type ...
Paste Type

Remove Type

b

b

——

x|+
T
—
[Gound ]

' Lumped Parameter (P1)
" Distibuted Parameter

Sections/Line Loads

BUST
BUS2

Line Type (TypLne)
Tower Type (TypTow)

Tower Geometry Type (TypGeo)
Cable Definition (TypCabsys)

Rated Curmert (act.)

Pos. Seq. Impedance, Z1
Pos. Seq. Impedance, Angle
Pos. Seq. Resistance, R1
Pos. Seq. Reactance, X1
Zero Seq. Resistance. R0
Zero Seq. Reactance, X0

Earth-Fault Cument, Ice
Earth Factor, Magnitude
Earth Factor, Angle

0. kA
0. Ohm
0. deg
0. Ohm
0. Ohm
0. Ohm
0. Ohm
0.A
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Line Type - Equipment Type Librany\Line Type1-2.TyplLne

2 x|
Name Line Type1-2
| Cenedl|

Load Flow Rated Votage 132 kv Cancel

VDE/IEC Short-Circut I 1 KA

Complete Short-Circuit Momined Freguency F Hz
ANSI Short-Circuit - [Oveneadine =]
System Type ’AC—LI Phases m Number of Neutrals Im
Parameters per Length 1,2-Sequence Parameters per Length Zero Sequence
AC-Resistance R'(20°C) [6.75 Ohm/km AC-Resitance RO [0.  Ohmskm

DC Short-Circuit
RMS-Simulation
EMT-Simulation

Hamonics/Power Quali i‘
o8/ Power Quslty Reactance X 20613 Ohm/km Reactance X0 [o Ohm/km
Protection

Reliability

Cable Sizing

Description

Vel S et Gl bl O S et el 0 wxluType sl cwdd ool 5o
2313 plwil Line Typel-2 o sa |, ol 138 pliss Y ol
v—M&f JJ‘) \) QQF}L#}M} M‘WJ@)J‘\SJ‘}EM cjiib LSLAWJJ

5leslaal L |y Reactance 5 AC-Resistance luie cusl oo ol Candd 3

wer %

@;A;T,E)Msé\ 2 Sl polis sieee s lubial Jods 53 sl esls S g polas
(L oo JLSG sla b w)dines LSS Lol 5 glyls a7 bl L (6l 5

edit relevant object (s s 3l Olsms 45 (5 sk S exlinal QLSS sba b 51 Ol 52

.;\;)}ﬁ;bﬁ-é&;)ﬁébkﬁ-&ﬁ_ﬁb
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SUS 5oy gls 4K 5o Ll 5 S oas Jlie 5o )b e 4 Ol e 50 bl ol (gl
edit relevant object (s I sl |8 @3y 5 JSKin Llge Lt 8 555 5 035
(S e ) SO s

5L 2o Line a3 Ol e s edit relevant object S gy, » SIS

D gt
7] Object Filter: *ElmLne - a X
X BeaQG awrssd ) AW
Name Gnd Type Teminal i Teminal i Teminal | Teminal j Zone
Typlne TypTow.T.. Substation Substation
P |IEEE 14 Bus System |Line Type6-12 | | BUS6 BUS12
(83 EIEEE 14 Bus System |Line Type6-13 | | BUSGE BUS13
< L4 |IEEE 14 Bus System |Line TypeS-14 BUS14 BUSS
< |L15 ||EEE 14 Bus System |Line TypeS-10 BUSS BUS10
< |L16 |IEEE 14 Bus System |Line Type10-11 [ | BUS10 BUST1
< |L17 |IEEE 14 Bus System |Line Type12-13 | | BUS13 BUS12
< |L18 ||[EEE 14 Bus System |Line Type13-14 BUS13 BUS14
< |2 ||EEE 14 Bus System |Line Type1-2 BUS1 BUS2
< L3 ||EEE 14 Bus System |Line Type1-5 | | BUS1 BUS5
W & L4 ||EEE 14 Bus System |Line Type2-5 [ | BUS2 BUS5
< L5 ||EEE 14 Bus System |Line Type2-4 BUS2 BUS4
< |L6 IEEE 14 Bus System [Line Type2-3 BUS2 BUS3
- L7 ||EEE 14 Bus System |Line Type3-4 [ | BUS3 BUS4 [ =
e —J = == === -

1514] 4] »| M]\_Flexible Data [ Scales ) Basic Data { Load Flow { VDE/IEC Shot-Circut { Complete ShotCircut /' ANSI Short-Circut [ IE
Ln1 16 object(s) of 16 1 object(s) selected Drop

—_— e

A ol b Gl el sl o g IS 5ke Basic Data oo s o oy ol 0
NGIUW [P WP B | o

Type Qj:.wL}th:wotgbﬁgﬁgfpjo:;é)\ifrL}\)L;‘-JAmS\j;,cwd\);
S b Ol ste alie gla Lot (gl mmanionS iy pas O OF sl b s Jlis s Line
2SS e 5 S L b OT CtrHC sla S 05,23 5 Lo S b s 2 SIS
s alise ot (gl 1y b 550 B CEPHV la WS 05,08 5 Ko wlie Lot ol (5,

2,8
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| Object Filter: * ElmLne - O X
X T QR wiegs ) dA W
Name Grid
s System 1 2169575 7187321 675 20619 0. 0
v IEEE 14 Bus System 1. 64.29872 . 278 0. 0.
< v|L11 IEEE 14 Bus System 1. 159032 6308048 0.72 1418 D. 0.
~ v|L14 IEEE 14 Bus System 1. 324947  64.79137 1.384 294 0. 0.
~ v|L15 IEEE 14 Bus System 1. 098291  69.38937 0.346 092 D. 0.
~ v¢|L16 IEEE 14 Bus System 1. 227278]  66.8643 0.893 209 0. 0.
~ |17 IEEE 14 Bus System 1. 323959 4219755 24 2176 0. 0.
~ v|L18 IEEE 14 Bus System 1. 422091  63.85382 1.86 3.789 0. 0.
~ |2 IEEE 14 Bus System 1. 2169575 71.87321 6.75 20619 0. 0.
~ v|L3 IEEE 14 Bus System 1. 3998404 763822 9414 38.36 0. 0.
-~ v|L4 IEEE 14 Bus System 1. 31.87304]  71.86633 9.92 30.29 0. 0.
~ v¢|L5 IEEE 14 Bus System 1. 3234744) 71.75%41] 10125 30.722 0. 0.
-~ v|L6 IEEE 14 Bus System 1. 3544837  76.64666 8.187 3443 0. 0.
- v|L7 IEEE 14 Bus System 1. 3200357| 6861416) 1167 298 0. 0.
~ v|L8 IEEE 14 Bus System 1. 76902 72.39441 2326 733 0. 0.
~ |3 IEEE 14 Bus System 1. 239473 64.41939 1034 2.16 0. 0.
Kl 1 »

=4l 4! »! MR Fedble Data_{ Scales '\ Basic Data { Load Flow / VDE/IEC ShotCircut_{ Complete ShortCircuit_{ ANSI Short-Circutt_{ IE
Ln1 16 object(s) of 16 1 object(s) selected Drag & Drop

b9 55—

51K 8 s 2 SIS L il b ol 5 Llast asle 35 a1 35 0 o3 lde 51
edit relevant object «. ;¥ ;s Synchronous machine .3 jl eslizal L L

23S eslanl

tols dsl 55155 Gl p oS i s Type bl sile L 5 b ) 5155 sl
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Synchronous Machine - IEEE 14 Bus System\G1.EImSym ? X }

General | Grounding/Neutral Conductor | j

Load A
ad Flow Name [G1 Cancel
VDE/IEC Short-Circuit Type w| = | Equipment Type Library\G1-Type
F‘
Temind  w | | IEEE 14 Bus System\BUST\Cub_1 BUST e
Zone ﬂ . Jump to ...
Area ﬂ -
I~ Out of Service 5
RMS-Simulation ;
— Number of |
EMT-Simulation
paraliel Machines |1
Hamnonics/Power Quality l
Protection Generator/Motor
(* Generst
Optimal Power Fow : or
" Motor
State Estimation
Reliability Plart Category [ Others |
Generation Adequacy Plant Mode! ﬂ
Description

=S ol | Generator 4 S xaob o 2y opl o

w\oMob‘bdmﬁ)Q)Méw‘k_’b.)&w)f\fjé\fﬁ)u k_ﬁ.ij.xj
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Synchronous Machine Type - Equipment Type Library\G1-Type. TypSym

E——

dap

Load Flow
Nominal Apparent Power |4{}D. MVA Cancel
VDESIEC Short-Circuit
Nominal Voltage 132. kV
Complete Short-Circuit
Power Factor |D.B
ANSI Short-Circuit
Connection YN «
IEC 61363
RMS-Simulation
EMT-Simulation

Hamonics/Power Quality

Protection

Description

5sis 3L YL 6 > New project Type s, » SIS 51
.r.:;gﬁ»b)\j ‘)@)bbﬁﬂﬁ#}bwl}}'w‘j)dﬁu Q‘j}’)\@aﬂw\)b

eﬁg‘;ﬁ)m&f&,\sok Ss) 5855 st Basic Data ¢ 4y asl0is Sl e

b Sl 0l 0303 J}J}- BE aS 63)\&[&.‘:\ ﬁbu.a 9 r.ij.&:&n Load FIOW oo JJ\} cJ)‘

V-:"SJA ")“3
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Synchronous Machine - IEEE 14 Bus System\G1.EImSym ? X ‘

Basic Data General | Advanced | Automatic Dispatch |
Load Fow I~ Spinning if circuit-breaker is open ~ Mode of Local Voltage Controller
VDE/IEC Shott-Circut ¥ Reference Machine " Power Factor ﬂl
Comesponding Bus Type:  SL @ Voltage Ml
Bdemal Secondary Controller w|=| . Jumpto .
Extemal Station Controller v+ ..
Dispatch Capability Curve
RMS-Simulation Input Mode [ =l J
ENT-Smulction Active Power 2324 Mw - i:_)u?‘ﬁop e TEpraEx
Hamonics/Power Gualty Reactive Power IT Mvar r‘ﬁ' (0.02/0.58 0e8
Frotection Vottage 106 pu. 3333
Optimal Power Aow Angle Iui deg , . ' e
State Estimation Prim. Frequency Bias [0 e -1.000 _11333 0333 1.009 00
Reliability
Generation Adequacy —Reactive Power Operational Limits
Description Capability Curve ﬂ:l .
™ Use limits specffied in type
Mn. |04 pu. |-160. Mvar  Scaling Factor (min.) I‘lﬂﬂi a
Max.  |0.75 pu. |300. Mvar  Scaling Factor (max.) |ma7 %
; Active Power Operational Limits
: Mn. 0. mMw

b Max. |35{]. Mw Pn 320. MW

Active Power: Rating

Max. |350 MW  Rating Factor |1.U’9375 Pn 320. MW

5515 Rl e e S Jl L5155 sl |, Reference machine « 8 ces ool s
.J‘)‘J‘)‘JB@JJ C’.JA‘)‘}:‘J{B Q‘j.'&‘b

solll pslie |5 aadts | 3P,Q 55, » 1, Input mode .3 Dispatch s s
SIsOK @;&jJﬂWJOJ;J‘)\j Ly polaecanl pslie pl Covs ol o3l

Lo s gla 5855w s liectd eled Ul Ll 55 e assliie i 5 ) S

»>; Reference machine <5 ls 51535 ple s aS sl ol b ol Cs 5 opned

el osliza a5 5155 b el sla Ol 5 W 5y e rmencs 5 el
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Edit relevant object 4. 3l eslizul L &S sl 5 5153 oled 51 IS sl

)| Object Filter: *ElmSym — O X
X e awicsd @ #4 A B
Name Ctd Mode | Ex.SecCid | BxStaCid | Input Mode

EimSecctd ElmStactrd

1
& v |IEEE 14 Bus System 1
& v|G3 (IEEE 14 Bus System |PV 1 [Pq [ o [ 234
& v|G6 |IEEE 14 Bus System |PV 1 [Pq [ o [122
& v|G8 IEEE 14 Bus System |PV 1 PQ 0. 174

&l _>|ﬂ

5|14 4| »| M[\_Flexible Data_{ Scales { Basic Data } Load Flow { VDE/IEC ShotCircut_{ Complete Shot-Circut__{ ANSI Short-Circuit_{ IE
Ln1 5 object(s) of 5 1 object(s) selected rop

L 9l s 90l T

o313 p3las 5 @S il QU ol a5 05 Wiles 50 s il il 5 e oas)l0ke (5
s 4 b Gl Sy aS oS s L ey il il 5 as e aeenS 55l 1) 0l
b ol S mhaccal fate & bt ol 5l eS (655 saedl s Dlen S 55l

LV e 5 132 KV i3 HV e il s 33KV & ol 515 e 5 oo 132KV

AsL 33KV Gl

g o 3k e mey el 5 G 2 SIS Sl b
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2-Winding Transformer - IEEE 14 Bus System\2-Winding Transformer4-9.EImTr2 ? X

o [arssnco
Cancel |

Load Fow Name 2-Winding Transformerd-9

VDE/IEC Short-Circuit Type V| - | ... ent Type Library\2-Winding Transformer Type(3)

) Fi
Complete Short Circut HV-Sde  w||IEEE 14 Bus System\BUS&\Cub_12 BUS4 e
ANSI Short-Circuit LV-Side v| -+ | IEEE 14 Bus System\BUS9\Cub_9 BUSS Jumpto ...

IEC 61363 Zone [Hv-side v 1]
Area |}-Nv5ide vl 1]

RMS-Simulati
mston I~ Out of Service
EMT-Simulation Number of Aip Connedtions
Hamornics/Power Quality ’V parallel Transformers |1
Protection
Optimal Power Flow e 9 j:]
State Estimation Rating Factor |1- Rated Power (act.) 100. MVA
o ™ Auto Transformer
Reliability
Generation Adeguacy Supplied Elements
Tie Open Point Opt. Mark Elements in Grapt | Edit Element
Description

S
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30

2-Winding Transformer Type - Equipment Type Library\2-Winding Transformer Type(3).TypTr2

Basic Data

Load Flow

VDE/IEC Short-Circuit
Complete Short-Circuit
ANSI Short-Circut
IEC 61363

RMS-Simulation
EMT-Simulation
Hamonics/Power Quality

Protection

Reliabilty

Description

Name
Technology [Three Phase Transformer -]
Rated Power [tloo " mva
Nominal Frequency ISOi Hz
Rated Voltage Vector Group
HV-Side 132, kV HV-Side
LV-Side [ kv LV-Side
Positive Sequence Impedance
Reactance x1 IW pu. i] Phase Shit
Resistance r1 |O. pu. Name
Zero Sequence Impedance
Reactance x0 [oss618 pu
Resistance r) Iﬂ— pu.

<]
[ ~]

™ Intemal Delta Winding
|D “30deg

YNynO

Cancel

aw $35 2 Ly Ol technology s 5 oo Sl ol el 5l Gl sl bl o

e 18 56

r.;»—if J)\j \)ﬁbuﬂw

Wl Joae OF 4y il 5 48 oS Ol (6 p3lie Olaa [ LV 5 HV sl o5 5 S 235 il




b s el eals 3 kil Jgla= 55 a5 1, Transformer Tap setting >kl i

2-Winding Transformer Type - Equipment Type Libran/\2-Winding Transformer Type(3).TypTr2

Basic Data
Load Fow

General Tap Changer | Saturation I Advanced |
[¥ Tap Changer 1

VDE/IEC Shott Cirevit Type ~

Complete Short-Circuit at Side HV v

ANSI Short Circvit Addtional Votage per Tap  [97.8 %

IEC 61363 Phase of du 0. deg
Neutral Postion |{]

RMS-Simulation Minimum Position Iﬂi

EMT-Simulation Maximum Postion b

Hamonics/Power Quality

I~ Tap dependent impedance

Protection

Reliabilty

31

Description

[~ Tap Changer 2

Ser 355 Load Flow a3 j5 5 il 5

? X

Cancel

Pl 3 oy g A Sl Sl sl 5 pled 1S (Sl

@| Object Filter: *EImTr2

x| e @& e ss e

1 <@ v|2-Winding Transformer4-1|IEEE 14 Bus System |2-Winding Transf¢
<G v | 2-Winding Transformer5-+4||EEE 14 Bus System |2-Winding Transf¢

Substation

HV-Side

LV-Side
Substation

<G> v|2-Winding Transformer8-.| IEEE 14 Bus System |2-Winding Transfc|

<G> v|2-Winding Transformer9-1|IEEE 14 Bus System |2-Winding Transf¢

4

-

»

| 5|14] 4] » | M\, Fiexible Data 7 Scales ), Basic Data / Load Flow / VDE/IEC ShotCrout_{_Complete ShotCrout_{_ANSI Shot Crout [IE

Ln1 5 object(s) of 5 1 object(s) selected

Drag & C

Jrop




bbbz

s load e 5l ol w0 Ol 1 Lol paliscdislls ol g3l b L a8 bl )

| Object Filter: * ElmLod

XBn RO e s

A A H

:> S 5,15 Edit relevant objects s .

Name Grid Input Mode | Balanced/Unbala... React Pow.
Mvar
JIEEE 14 Bus System |DEF e
< ¢[Load11 IEEE 14 Bus System |DEF 0 35 18
<7 v¢|Load12 |EEE 14 Bus System |DEF 0 &1 16
<7 ¢|Load13 |EEE 14 Bus System |DEF 0 135 5.8 25706
<7 v|Load14 |EEE 14 Bus System |DEF 0 149 5. 5 27496
<7 ¢|Load2 EEE 14 Bus System |PQ 0o 217 127 4319| 1099
<7 ¢|Load3 |EEE 14 Bus System [DEF 0] 942 19. ' 42031
<7 v|Load4 |EEE 14 Bus System [DEF 0 478 33 20976
<7 v|Load5 |EEE 14 Bus System |DEF o 76 16 03357
<> v|Loadé EEE 14 Bus System [DEF o M2 75 47924 B
<7 ¢|Load? |EEE 14 Bus System [DEF 0 295 16.6 A 21

<

-

>

= |4 | 4] » | M[\ Fexble Data f Scales / Basic Data ) Load Fow

Ln1 11 object(s) of 11

1 object(s) selected [

VDE/IEC Short-Circut_{ Complete Short-Circuit_/ ANSI ShortCireutt_{ IE

rag & Drog

Silge yd—¢

Jsd= 5 45 1, ol Susceptance jluis 5 b 5Wy cudlS (310 2l 4 a5 i gl

V.:S J)\‘g .))‘J )‘J; ))‘ng:.u:‘
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Shunt/Filter - IEEE 14 Bus System\Shunt/Filter.ElImShnt

General | Measurement Repott | Zer Sequence/Neutral Conductor |

Load Fow

RMS-Simulation
EMT-Simulation
Hamonics/Power Quality

Optimal Power Fow

Description

Load Flow

Name
Terminal w|= | IEEE 14 Bus System\BUSS\Cub_10

Zone ﬂ
Area ﬂ

BUSS

[~ Out of Service
System Type Iﬂ Technology lm
Nominal Vokage [ kv
Shunt Type e+l
an
input Mode [Layout Parameter ] .|
r—Controller
Max. No. of Steps [ Max. Rated Reactive Power 19. Myar
Act.No. of Step 1 . Actual Reactive Power 19. Mvar

[~ According to Measurement Report

~Design Parameter (per Step)
Rated Reactive Power, C 19. Pt
0.

Loss Factor, tan(delta

— Layout Parameter (per Step)
Susceptance |17M7.2 uS
Parallel Conductance ID. uS

|

RMS-Simulation
EMT-Simulation
1| Hamonics/Power Quality

Optimal Power Flow

Description

Shunt/Filter - IEEE 14 Bus System\Shunt/Filter.EImShnt

e

{Term‘nd to Ground Capacitance (per Step)

Susceptance to Ground 0.19 nS

di

5
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o

i

g
a
A
W
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 DIGSILENT PowerFactory 15.1 - [Graphic ; Diagrams\IEEE 14 Bus System IntGrinet] - X
1 File Edit View Insert Dats Calculstion Output Tools Window Help _alx
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s o 1B 2P OE B BT 188 (6ol 2k <J[AC = &
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@l noload B i S S
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=18
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g o b e ,mey b i au S s 0 SUSTL

Load Flow Calculation - Study Cases\Basic case\Load Flow Calculation.ComLdf

35

Active Power Control
Advanced Options

lteration Control

Outputs

Load/Generation Scaling
Low Voltage Analysis
Advanced Simulation Options

— Caleulation Method

¥ AC Load Flow, balanced, posttive sequence
" AC Load Flow, unbalanced, 3-phase (ABC)

Reactive Power Control
Iv Automatic Tap Adjust of Transformers
¥ Automatic Shunt Adjustment

I™ Consider Reactive Power Limits
i ider Heactive wer Limits Scaling Facto

Temperature Dependency: Line/Cable Resistances
* _at20C

" ...t Maximum Operational Temperature

Load Options

I™ Consider Voltage Dependency of Loads

I~ Feeder Load Scaling

I” Consider Coincidence of Low-Voltage Loads
Scaling Factorfor

Night Storage Heaters |1D£]. %

" DC Load Flow (inear) [ Consider Availability Factors

7 X |

Close

Cancel
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Maximize output window «. ¥ s, » SIS'L
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4 Study Case 5 o o] = A % 5 | = = |
62/7/21059:55:15»4‘ f opOFFE Mk bk S @8 & @Zﬂ@A P & 2w <][Aec
@ Basic case A~ l 58 | L:J 1
@ noload L10 o o=
@ wihout G2 141
4 Gnds (1 active) | BUS9
5 IEEE 14 Bus System | g
7.7 b g
25 S =
0141 g
BUS6 |
0 (D -
o {1 ®n
o2 @ ©=ac
w
9 X
®
g < “I
- ]
- > g)
( Edit Format for General Load 52
o
Format for Edge Elements > é °
BUSS5 s [ Format for General Load 5 V| Branch Flow 2
113813 Create Textbox Current, Power Factor J
1L Shift to Layer > Tripping Times
¢ Rote 3 Fault Clearing Time
{ ¢
Hide Result Boxes ey
Change Font
<|=|3 4] 4] » | I\ IEEE 14 Bus System { Tme Overcumert Piot_{ AX Pt Chimee ol ] _»J_‘
Change Width >
Adapt Width
Text Alignment >
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1555 o 3L 5 e 2 Output calculation analysis & oS 5l eslanal b

J— -

Output of Results - Study Cases\Basic case\Output of Results.ComSh ? X

Load Flow Balanced — -
Load Flow/Simulation

(" Busbars/Teminals Close
Total System Summary
Grid Summary

Complete System Report
Edge Hements —l Ll

Relays (

-

Cancel

L e

[T o —

Check Control Conditions

e lie Nie lie e Tie Bie Nie Ne le Ne Ne Ne'

™ Use Selection

Title w | = | Study Cases'\Basic case\Title T

v S Execute gy, SIS e s Total System summary ., S 055 S L

Jﬁ))‘)@uc@-)ﬁOMOJ;g‘)ﬁb&)ﬁ&b)\b&@@jﬁ)bw‘}‘é\
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| DIgSILENT
| PowerFactory
| 15.1.7

| Project: |

| Date: 1/15/2020 |

| Load Flow Calculation

| AC Load Flow, balanced, positive seguence | Automatic Model Adaptation for Convergence No |
| Automatic Tap Adjust of Iransformers Yes | Max. Acceptable Load Flow Error for |
| Consider Reactive Power Limits No | Nodes 1.00 VA |
| | Model Equations 0.10 % |
| Total System Summary | Study Case: Basic case | Annex /1 1
| |
| No. of Substations 0 No. of Busbars 14 No. of Terminals 0 No. of Lines 1é |
| No. of 2-w Trfs. 5 No. of 3-w Trfs. No. of syn. Machines 5 No. of asyn.Machines 0 |
| No. of Loads 11 No. of Shunts No. of SVS 1] I
| |
| Generation 272.69 MW 118.42  Mver 287.30 MVA |
| External Infeed = 0.00 MW 0.00 Mvar 0.00 MVA |
| Load P(U) = 259.00 MW 81.30 Mvar 271.46 MVA |
| Load P(Un) = 259.00 MW £1.30 Mvar 271.46 MVA |
| Load P(Un-U) = 0.00 MW 0.00 Mvar |
| Motor Load = 0.00 MW 0.00 Mvar 0.00 MVR |
| Grid Losses = 13.69 MW 55.70 Mvar |
| Line Charging = 0.00 Mvar |
| Compensation ind. = 0.00 Mvar |
| Compensation cap. -18.58 Mvar |
| I
| Installed Capacity = 660.00 MW |
| Spinning Reserve = 302.31 MW |
| |
| Total Power Factor: |
| Generation = 0.92 [-] |
| Load/Motor 0.95 / 0.00 [-] |
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s Output Calculation Analysis <38 5 s oLl SO S Sl s sdaline 6l

Sl e a8l 033 Cudle Lias e Sdle |, Complete System Report «, ;S

ZW‘OM °J\>dmﬂjg}’<‘;)>6‘r¢\w|)NQ_JLJ\JféM\WL‘

Output of Results - Study Cases\Basic Case\Output of Results.ComSh *

Load Flow Balanced
Load Fow/Simulation

" Busbars/Teminals
" Total System Summary

Grid Summary
Complete System Report

DI

Kind of Report

I Al

[ Substations

¥ Voltage Profiles

¥ Voltage Level and Grid Interchange

" Edge Hements B
{ B
" Relays
~
~
~
~
~
~
(" Check Control Conditions
~
™ Use Selection
Title W | = | Study Cases'Basic Case\Title

? ped

Execute

Close |
Cancel |
4]

Il el s 2 53 5 el planl Dl Execute <, » SIS'L
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculaticn Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers Yes Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Modes 1.00 kva
Model Equations 0.10 %
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Basic Case Annex: /
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
[kv]  [p.u.] [kv] [deg] [ ] [Mvar] [-1 [kA] [%]
BUS1
132.00 1.06 139.92 0.00
Cub_l /Sym Gl 232.69 -6.52 1.00 0.96 58.20 |Typ: SL
Cub_2 /Lne L1 78.88 -8.81 0.98 0.33 32.75 |Pv: 2171.90 kW cLed: -0.00 Mvar L: 1.00 km
Cub_3 /Lne L2 78.88 -8.81 0.99 0.33 32.75 |Pv: 2171.90 kW cLed: -0.00 Mvar L: 1.00 km
Cub:4 /Lne L3 74.94 11.10 0.99 0.31 31.26 |Pv: 2759.43 kW cLed: -0.00 Mvar L: 1.00 km
BUS10
33.00 0.¢98 32.44 -15.68
Cub_3 /Lod Loadl0 9.00 5.80 0.84 0.19 P10: 9.00 MW Ql0: 5.80 Mvar
Cub_l /Lne L15 -5.94 -4.67 -0.79 0.12 13.45 |pv: 18.77 kW cLed: 0.00 Mvar L: 1.00 km
Cub_2 /Lne Lle -3.08 -1.13 -0.94 0.06 5.80 |Bv: 9.02 kW cLod: 0.00 Mvar L: 1.00 km
BUS11
33.00 0.99 32.58 -15.39
Cub_3 /Lod Loadll 3.50 1.80 0.88 0.07 P1l0: 3.50 MW Ql0: 1.80 Mvar
Cub:l /Lne L16 3.07 1.16 0.94 0.06 5.80 |Pv: 9.02 kW cLed: 0.00 Mvar L: 1.00 km
Cub_4 /Lne LS -6.57 -2.%6 -0.91 0.12 12.75 |Bv: 50.46 kW cLed: 0.00 Mvar L: 1.00 km
BUS12
33.00 0.98 32.48 -15.77
Cub_3 /Lod Loadl2 6.10 1.60 0.97 0.11 P10: 6.10 MW Ql0: 1.60 Mvar
Cub_1 /Lne L17 1.51 0.71 0.91 0.03 2.97 |Bv: 6.34 kW cLod: 0.00 Mvar L: 1.00 km
Cub:4 /Lne Lio -7.61 -2.31 -0.96 0.14 14.14 |Pv: 80.22 kW cLed: 0.00 Mvar L: 1.00 km
BUS13
33.00 0.98 32.32 -15.85
Cub_4 /Lod Loadl3 13.50 5.80 0.92 0.26 P10: 13.50 MW Ql0: 5.80 Mvar
Cub_1 /Lne L11 -17.14 -6.56 -0.93 0.33 32.78 |Pv: 232.12 kW cLed: 0.00 Mvar L: 1.00 km
Cub_2 /Lne L17 -1.50 -0.70 -0.91 0.03 2.97 |Pv: 6.34 kW cLod: 0.00 Mvar L: 1.00 km
Cub_3 /Lne 118 5.15 1.46  0.96 0.10 9.56 |pv: 50.96 kW clod: 0.00 Mvar L: 1.00 km
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Basic Case Annex: / oz
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
[kv]  [p.u.] [kv] [deg] [ ] [Mvar] [-1 [kA] [%]
BUS14
33.00 0.97 31.86 -16.79
Cub_3 /Lod Loadl4 14.90 5.00 0.95 0.28 P1l0: 14.90 MW Ql0: 5.00 Mvar
Cub_1 /Lne Lis -5.10 -1.36 -0.97 0.10 9.5¢ |Bv: 50.96 kW cLed: 0.00 Mvar L: 1.00 km
Cub:Z /Lne L14 -9.80 -3.64 -0.94 0.19 18.95 |Pv: 149.12 kW cLod: 0.00 Mvar L: 1.00 km
BUS2
132.00 1.04 137.94 -5.01
Cub_6& /Sym G2 40.00 66.92 0.51 0.33 77.96 |Typ: PV
Cub_7 /Lod Load2 21.70 1z.70 0.86 0.11 P10: 21.70 MW Ql0: 12.70 Mvar
Cub_l /Lne L1 -76.71 15.44 -0.98 0.33 32.75 |Bv: 2171.%0 kW cLod: -0.00 Mvar L: 1.00 km
Cub_2 /Lne L2 -76.71 15.44 -0.98 0.33 32.75 |Pv: 2171.90 kW cLod: -0.00 Mvar L: 1.00 km
Cub:4 /Lne L5 56.18 8.75 0.99 0.24 23.80 |Pwv: 1720.06 kW cLod: 0.00 Mvar L: 1.00 km
Cub_5 /Lne L& 74.08 5.87 1.00 0.21 31.10 |Bv: 2375.98 kW cLed: 0.00 Mvar L: 1.00 km
Cub_8 /Lne L4 41.46 8.72 0.98 0.18 17.73 |Bv: 935.64 kW cLod: 0.00 Mvar L: 1.00 km
BUS3
132.00 1.01 133.32 -12.85
Cub_3 /Lod Load3 94.20 1%.00 0.98 0.42 P10: 94.20 MW Q10: 19.00 Mvar
Cub_4 /Sym G3 0.00 36.71 0.00 0.16 36.71 |Typ: BV
Cub_1 /Lne Le -71.70 4.14 -1.00 0.31 31.10 |Bv: 2375.98 kW cLed: 0.00 Mvar L: 1.00 km
Cub:Z /Lne L7 -22.50 13.57 -0.86 0.11 11.38 |Pv: 453.26 kW cLod: 0.00 Mvar L: 1.00 km
BUS4
132.00 1.00 132.40 -10.15
Cub_6 /Lod Load4 47.80 3.90 1.00 0.21 P10: 47.80 MW Ql0: 3.90 Mvar
Cub_10 /Lne L8 -61.71 3.2 -1.00 0.27 26.96 |Pv: 507.29 kW cLed: 0.00 Mvar L: 1.00 km
Cub_11 /Tr2 2-Winding Transfor 28.88 4.79 0.98 0.13 29.19 |Tap: 0.00 Min: 0 Max: ]
Cub_12 /Tr2 2-Winding Transfor 16.54 3.33 0.98 0.07 16.82 |Tap: 0.00 Min: 0 Max 0
Cub:Z /Lne L5 -54.46 -3.53 -1.00 0.24 23.80 |Pwv: 1720.06 kW cLod: 0.00 Mvar L: 1.00 km
Cub_3 /Lne L7 22.95 -12.41 0.88 0.11 11.38 |Pv: 453.26 kW cLod: 0.00 Mvar L: 1.00 km
BUSS
132.00 1.01 133.31 -B.66
Cub_5 /Lod Loadd 7.60 1.60 0.98 0.03 P1l0: 7.60 MW Ql0: 1.60 Mvar
Cub_1 /Lne L3 -72.18 0.29 -1.00 0.31 31.26 |Pv: 2759.43 kW cLod: -0.00 Mvar L: 1.00 km
Cub:G /Lne L4 -40.52 -5.86 -0.98 0.18 17.73 |Pv: 935.64 kW cLod: 0.00 Mvar L: 1.00 km
Cub_7 /Lne L8 62.22 -2.3Z2 1.00 0.27 26.96 |Pv: 507.29 kW cLed: 0.00 Mvar L: 1.00 km
Cub_8 /Tr2 2-Winding Transfor 42.88 6.29 0.98 0.19 42.91 |Tap: 0.00 Min: 0 Max: ]
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Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Basic Case Annex: /3
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
[kV]  [p.u.] [kV] [deg] (MW ] [Mvar] (-1 [kA] [%]
BUS6
33.00 1.00 33.00 -14.80
Cub_5 /Lod Loadé 11.20 7.50 0.83 0.24 Fl0: 11.20 MW Q1l0: 7.50 Mvar
Cub_6 /Sym G6 0.00 18.40 0.00 0.32 18.40 |Typ: PV
Cub:Z /Lne Ll1 17.37 7.01 0.93 0.33 32.78 |Pwv: 232.12 kW cLed: 0.00 Mvar L: 1.00 km
Cub_7 /Tr2 2-Winding Transfor -42.88 -1.65 -1.00 0.75 42.91 |Tap 0.00 Min: 0 Max o]
Cub_8 /Lne L9 6.62 3.06 0.91 0.13 12.75 |Pv: 50.46 kW cLed: 0.00 Mvar L: 1.00 km
Cub:9 /Lne L1l0 7.69 2.48 0.95 0.14 14.14 |Pv 80.22 kW cLed: 0.00 Mvar L: 1.00 km
BUS7
1.00 0.99 0.99 -13.82
Cub_4 /Tr2 2-Winding Transfor -2B.88 -3.01 -0.99 16.85 29.19 |Tap: 0.00 Min: 0 Max: 0
Cub_5 /Tr2 2-Winding Transfor -0.00 -2.90 -0.00 1.68 2.91 |Tap: 0.00 Min 0 Max o]
Cub_8& /Tr2 2-Winding Transfor 28.88 5.91 0.98 17.11 28.63 |Tap: 0.00 Min: 4] Max: 0
BUS8
11.00 1.00 11.00 -13.62
Cub_2 /Sym GB 0.00 2.91 0.00 0.15 2.91 |Typ: PV
Cub:3 /Tr2 2-Winding Transfor 0.00 2.91 0.00 0.15 2.91 |Tap: 0.00 Min 4] Max 0
BUS?
33.00 0.99 32.63 -15.47
Cub_10 /Shnt Shunt/Filter 0.00 -18.58 0.00 0.33
Cub_5 /Lod Loadd 29.50 16.60 0.87 0.60 P10: 29.50 MW Ql0: 16.60 Mvar
Cub_11 /Tr2 2-Winding Transfor -28.88 -4.94 -0.99 0.52 28.63 |Tap: 0.00 Min: 1] Max: o]
Cub_3 /Lne L15 5.96 4.72 0.78 0.13 13.45 |Pwv: 18.77 kW cLed: 0.00 Mvar L: 1.00 km
Cub_4 /Lne Ll4 9.95 3.96 0.93 0.1% 18.95 |pv: 149.12 kW cLod: 0.00 Mvar L: 1.00 km
Cub_9 /Tr2 2-Winding Transfor -16.54 -1.75 -0.99 0.29 16.82 |Tap: 0.00 Min: 1] Max: o]
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DIgSILENT
PowerFactory

15.1.7

Project:

Date: 1/18/2020

Load Flow Calculation

Complete System Report:

Substations,

Voltage Profiles,

Grid Interchange

AC Load Flow,

balanced, positive sequence

Automatic Tap Adjust of Transformers
Consider Reactive Power Limits

Yes
No

Rutomatic Model Adaptation for Convergence
Max. Acceptable Load Flow Error for

Nodes

Model Equations

No

1.00 kva

0.10 %

Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Basic Case Annex: /4
rtd. Vv Bus - voltage Voltage - Deviation [%]
[kV] [p.u.] [kV] [deqg] -10 -5 0 +5 +10
BUS1
132.00 1.060 139.92 0.00 ]
BUS10
33.00 0.983 32.44 -15.68 | |
BUS11
33.00 0.988 32.5% -15.39 [ ]
BUS12
33.00 0.984 32.48 -15.77 [ ]
BUS13
33.00 0.980 32.32 -15.85 [ ]
BUS14
33.00 0.966 31.86 -16.79 [ |
BUS2
132.00 1.045 137.94 -5.01 I
BUS3
132.00 1.010 133.32 -12.85 -
BUS4
132.00 1.003 132.40 -10.15 I
BUSS
132.00 1.010 133.31 -8.66 -
BUSE
33.00 1.000 33.00 -14.80 ‘
BUS7
1.00 0.295 0.99 -13.62 .
BUS8
11.00 1.000 11.00 -13.62 ‘
BUS9
33.00 0.989 32.63 -15.47 ||

o33 Ol ol 05 S oas 595 Sy U Slde 51 Wl 4 oS (ghs 5 Ol e gl o) 5o
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Rutomatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers Yes Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes 1.00 kVA
Model Equations 0.10 %
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Basic Case Annex: /5
Velt. Generation Motor Load Compen- External Power Total Load
Level Load sation Infeed Interchange Interchange Losses Losses
[MW]/ [MW]/ [MW]/ [MwW]/ [MW] / te [MW]/ [MW]/ [MW]/
[kV] [Mvar] [Mvar] [Mvar] [Mvar] [Mwvar] [Mvar] [Mvar] [Mvar]
1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.
11.00 kv -0.00 0.00 0.00 0.
-2.90 0.01 0.01 0.
33.00 kv 28.88 -0.00 -0.00 0.
5.91 0.897 0.97 0.
132.00 kv -28.88 -0.00 -0.00 0.
-3.01 1.78 1.78 0.
11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.
2.91 0.00 0.00 0.00 0.00 0.00 0.00 0.
1.00 kv 0.00 0.00 0.00 0.
2.91 0.01 0.01 0.
33.00 0.00 0.00 87.70 0.00 0.00 0.60 0.60 0.
18.40 0.00 44.10 -18.58 0.00 1.23 1.23 0.
1.00 kv -28.88 -0.00 -0.00 0.
-4.94 0.97 0.97 0.
132.00 kv -59.42 0.00 0.00 0.
-3.40 6.21 6.21 0.
132.00 272.69 0.00 171.30 0.00 0.00 13.10 13.10 0.
97.11 0.00 37.20 0.00 0.00 45.50 45.50 Q.
1.00 kv 28.88 -0.00 -0.00 0.
4.79 1.78 1.78 0.
33.00 kv 59.42 0.00 0.00 0.
9.62 6.21 6.21 0.
Total: 272.69 0.00 259.00 0.00 0.00 0.00 13.69 13.69 0.
118.42 0.00 81.30 -18.58 0.00 0.00 55.70 55.70 0.
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020

Load Flow Calculation

Complete System Report: Substations, Voltage Profiles,

Grid Interchange

AC Load Flow, balanced, positive sequence Rutomatic Model Adaptation for Convergence No
ARutomatic Tap Adjust of Transformers Yes Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes 1.00 kva
Model Equations 0.10 %
Total System Summary Study Case: Basic Case Annex: /6
Generation Motor Load Compen- External Inter Area Total Load
Load sation Infeed Flow Losses Losses
[MW]/ [Mwl/ [MW]/ [MW]/ [MW]/ [MW1/ [MW]/ [MW] /
[Mvar] [Mvar] [Mvar] [Mvar] [Mvar] [Mvar] [Mvar] [Mvar]

‘\koorosh\Final project\Network Model\Network Data\IEEE 14 Bus System
272.6

0o 259.00 0.00 0.00 13.68 13.69
118.42 0.00 81.30 -18.58 0.00 0.00 55.70 55.70
Total:
272.69 0.00 259.00 0.00 0.00 13.69 13.69
118.42 0.00 81.30 -18.58 0.00 55.70 55.70
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B0 File Edit View Inset Data Calculation Output Tools
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4 SudyCase
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o1 Basic case
S no load
M without G2

4 Gnds (1 active)
+ IEEE 14 Bus System

Window Help
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Edit Data ...
Edit and Browse Data ...
Jump to next page
Switch Off

Isolate (with Earthing)
Define

Add to

Show
Path

Calculate

Output Data

Execute Script

Execute Table Report
Feeder Tools

Create Additional Result Box
Creste Text Label

Redraw Element
Disconnect Element
Reconnect Element

Cut

Copy

Delete

Delete Graphical Object only
Shift to Layer

Edit Line Points

Snap to Grid

Hide Result Boxes

Define template

Change Symbol

Push to Back

Edit Graphic Object
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Short-Cireuit ...

Multiple Faults ...

Short-Circuit Trace
-Flash Analysis

Contingency Anslysis .

Reliabity Assessment ...

Optimal Power Restoration ...

Cable Sizing ...

Motor Starting

IEEE 14 Bus System
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Short-Circuit Calculation - Study Cases\Basic case\Short-Circuit Calculation.ComShc * ? *

Metrs c]  Selct complte mathod
. to calculate multiple faults.
AdvancedOptions  Faut Type [ 3-Phase Short-Grout | I Mutiple Fauts Close
Verfication Calculate |Max. Short-Circuit Cumrents ﬂ

Load Aow ﬂ Study Cases\Basic case\Load Flow Calculation

~ ShortCircuit Duration -
Break Time 01 s UsedBreak Time [gobal =]
Faut Clearing Time (th) [T, s

Fault Impedance
[~ Enhanced Fault Impedance Definition

Resistance, Rf ID_ Ohm
Reactance, X |U- Ohm

Contents

t ¢
3
@

Fault Location
At [ User Selection :J
User Selection w| = | IEEE 14 Bus System\L3
¥ Show Output
Command :J Study Cases\Basic caseOutput of Results
Shows Fault Locations with Feeders
Short-Circuit at Branch/Line il
i~ Fault Distance from Length of line: 1. km
¢ Teminali: .. EEE 14 Bus System"BUS1 | Absolute: 0.9km
" Terminali:
. Teminalj: ... EEE 14 Bus System"\BUS5 | Relative: [90— %

s lmethod ol Jis o8 a5 1 b3S sl Slslone (il 5 oo 0 2y 0l 3

30 LB 3-phase short-circuit <3, . |, Fault Type ;complete s,

1, Lt 3l Jee Short-circuit at Branch/Line s 3 o o ool b o

A 315 et cpl sl s e plasiSoe Ol A g GBI OT 55 ol 58 JLadl ol s
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| Short-Circuit Calculation complete 3-Phase Short-Circuit / Max. Short-Circuit Currents |

Short-Circuit Duration

| I | |
| I | Break Time 0.10 8 |
| | | Fault Clearing Time (Ith) 1.00 8 |
| I | |
| I | |
[ I | |
| Fault Distance from Terminal i: ... work Data\IEEE 14 Bus System\BUS1 Absolute 0.90 Jm |
| Line: \koorosh\Final project\Network Model\Network Data\IEEE 14 Bus System\L3 Relative 90.00 & |
| Grid: IEEE 14 Bus System | System Stage: IEEE 14 Bus System |
| red. V. Voltage c- Sk” Ik" Ik' ip Ib ib Ith |
| [kV] [kV] [deg] Facter [MVA] [kA&] [deg] [kA] [deg] [kA] [kh ] [kA] [kA] |
|Fault Location: |
| L3 0.00 0.00 1.00 1222.98 5.35 -86.13 4.69 -86.05 12.35 4.74 7.55 5.41 |
|between: |
|BUS1 /IEEE 14 132.00 60.38 -1.15 |
| L1 BUS2 114.51 0.50 -42.65 |
| L2 BUS2 114.51 0.50 -42.65 |
| L3 BUSS 383.59 1.68 -77.53 |
| 61 586.29 2.56 -64.62 |
|and: |
|BUSS JIEEE 14 132.00 14.79 -13.64 |
| L3 BUS1 845.85 3.70 =-90.02 |
| L4 BUS2 262.78 1.15 103.39 |
| L& BUS4 428.03 1.87 £9.80 |
| 2-Winding Transformer BUSE 172.79 0.76 T70.25 |
| LoadS 1.48 0.01 -25.53 |

39 Q\j}' QMW(W\ elS§ JL@'\ 6[1.’ o llad QL\;Q aS Lf>-}J.>- BE ol o3l QL\;Q d)J}- BE

Sl 0l 03ls OLiS Lot (6 adats 56U S Jlasl (gls OL >

53 &S Sl ummen 5 L1,L2,03,G1 s Ol 65, 2 BUSL j5 a8 Sl a8 pioean
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Final project

# (] Relay

# ZI0 Library

5% Network Model
it Operation Scenarios

[+ 5@ Study Cases

@ Seftings

Final project2

Nine Bus System

= P ROJECTE

Project

Project(1)

Project(2)

= Project(3)

Project(4)

Project(5)

Relay Test

TEST FOR 4BUS

Tutorial Exercise 2

Tutorial Exercise 3

Tutorial Exercise 7

emtahan

project Final

Recycle Bin

0 object(s) of 0 0 object(s) selected

Caaaaadada

Name Type Object modified Object moc

-

Calculate

Show >
Find

Paste

Paste Shortcut

Paste Data

New > Operation Scenario
Define Scenario Scheduler

i Folder

Select as Base to Compare

Others ...

Output
Spread Sheet Format >

4

48




Operation Scenario - Operation Scenarios\Operation Scenario.IntScenario

Description

Reporting

Reporting RA

Bt

e — 11 1
S s s Sldl pled b ol 55 oS S S8 ol Basic Case |, Jsl 5 ke
Operation scenario el e slo iy b cdsl ol Sl il 158 5kl

Jj..::dé Jbg.“)‘jﬁ‘ <=J.:h:>mg:a.>:w‘)>

4 Study Case
2/7/2106 9:58:15 AM
54 Basic Case

ifa Basic Case

4 Gnds (1 active)
3% IEEE 14 Bus System

Sk g S Al 5o ) pten Sl iy el e 0iSie (558 il gl b 0
S dn e Aol S Lol sy aSSS s

Conly SIS 0T (s 5 ,30peration Scenario < s s, 5 Lder gl i 25 gl

) S Gllas.asS e olisl |, Operation Scenario ... s New S -
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54 Basic Case

1

Activate ...
Paste i

New > Operation Scenario
Show Details > Scenario Scheduler
o [ - ,
ﬁJ‘JﬁﬂNO LOAD b Ji.l}ﬁ‘)L.w €L: OMJL: o o 2
Operation Scenario - Operation Scenarios\Operation Scenario.lntScenario ? X
e

Description

‘E'h Basic Case
ffa NO LOAD

Zils sl > Operation scenario (s s s el iy 25 5 ke 53 J-
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4 Study Case =
2/7/2106 9:58:15 AM ,_‘@ 'O ?
58 Basic Case
4 Operation Scenario
Bl 5T =
ffa NC Edit
4 Gnds ( Edit and Browse Data
#52 1E Activate
Deactivate
Apply
Compare
Cut i
Copy
Delete
Rename |

(Basic Case)Jsl 5 L. ,s(Basic Case, NO LOAD) s b 55 pl auslis gl J-
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=1 Basic Case

|4 Operstion Scenaio | ) s
4 Comparing Of Result On/Off

i Basic Case
Efa NO LOAD

4 Grds (1 active)

#% IEEE 14 Bus System

o
i
v
[

«|=|= 4[4 > | MI\IEEE 14 Bus System /

s Sl CASE A Olsimy ool ol 38l 555 2 SIS
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@ 2/7/2106 9:58:15 AM
@ Basic Case

4 Scenario
i* Basic Case
it NO LOAD

4 Grids (1 active]
#% IEEE 14 Bus System

DIgSILENT PowerFactory 15.1

'0 Save current calculation results as Case A.
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o ey 3 OGSl (@S ol 4l S e L sled mesl b opl 03 500 L L

(w5 5L 1, LOAD =3 c edit relevant object

| Object Filter: *ElmLod - O X
BRRrtsd A A E
Name j Type Teminal Out of Service | Te
TypLod. TypLodind
» < Jloa BUS10 N
< |EEE 14 Bus System -
<7 |Load12 |EEE 14 Bus System | | BUS12 [T
<7 |Load13 |EEE 14 Bus System BUS13 [
<7 |Load14 EEE 14 Bus System BUS14 r
<7 _|Load2 IEEE 14 Bus System : | BUS2 =
<7 _|Load3 |EEE 14 Bus System BUS3 r
<7 |Loadd |EEE 14 Bus System BUS4 r
< |Loads EEE 14 Bus System BUS5 [
<7 _|Loadé IEEE 14 Bus System : | BUSE I
=7 |Load9 |IEEE 14 Bus System BUSS r
«| | >
5 |14| 4] » | PI\_Flexile Data_] Scales  Basic Data { Load Flow { VDE/IEC Shot-Circut_{ Complete ShotCircuit _{ ANSI Short-Circut_{ IE
Ln1 11 object(s) of 11 1 object(s) selected Drag & Drop

53




uwu,pfw&\ﬁbOutofservice S oy nl 3 s L 0s S sl sl

| Object Filter: *ElmLod - O X
X e wiwdd dAE
Grid Type Terminal Teminal Zone Area Out of Service | Technology |Consider Load Tra... | Rated Power 0
TypLod, TypLodind Substation MVA pu.
< | e | £E 14 Bus System BUS10 ] 3PH-D’ r 10 0
<~ _|[LoadT1 IEEE 14 Bus System BUST1 ] 3PH-D’ r 10 0
<~ |Load12 IEEE 14 Bus System BUS12 ] IPH-D’ r 10 0
<7 |Load13 |IEEE 14 Bus System BUS13 IPH-D’ r 10 o
< |Load14 [IEEE 14 Bus System BUS14 3PHD’ r 10 0
< |load2 |IEEE 14 Bus System BUS2 ] 3PHD’ r 10 0
<7 |Load3 |IEEE 14 Bus System BUS3 ] IPH-D’ r 10 0
<7 |Load4 [IEEE 14 Bus System BUS4 IPHD’ r 10 0
< |Load5 |IEEE 14 Bus System BUS5 3FPHD’ r 10 0
<7 |Loadé |IEEE 14 Bus System BUSE ] IPHD’ r 10 0
<7 _|Load9 IEEE 14 Bus System BUSS IPH-D’ r 100
1 »
5|14/ 4| »| M[\_Fexble Data_{ Scales ' Basic Data { Load Flow { VDE/IEC ShotCircut _{ _Complete Shot-Circut _{_ ANSI Shot-Circuit_ IEC 61363 {_DC ShotCircut_{_RMS-Simulation_{ EMT|
Ln1 11 object(s) of 11 1 object(s) selected Drag & Drop y
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@ 2/7/2106 9:58:15 AM
@ Basic Case

ffa Basic Case
*i NO LOAD

4 Grids (1 active)
#% IEEE 14 Bus System

54

Scenario

TS Coe I | &y | © 9 [ [oer =] o koko G @B @@

i,

@ |G =

© Lot

— i

DIgSILENT PowerFactory 15.1

Save current calculation results as Case B.

Displayed results are absolute deviations to the Case A,

= E B o ;t,}ag‘uzkv v|[aec ~




6@\M6W%W%UJQJJ¢»\;QWJQ%@L:.ZOK Sy p SISL

.kL.M‘OMOJ‘JO&MJﬁ)J}A}&JL{JJ\Jbﬁjﬁ)thbJJ
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4 Operation Scenario
ffa Basic Case

LNO LoAD |

4 Gids (1 active)
%% IEEE 14 Bus System
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Rutomatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: NO LOAD Annex: /1
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
[s1 [& 1 [ (5 ] [% ] & 1 -1 [% 1 [%]
BUS1
0.00 0.00 0.00 0.00
Cub_l1 /Sym Gl -116.76 -910.08-159.43 -71.80 -71.80 |Typ: SL
Cub 2 /Lne Ll -120.37 -315.27 -6B.68 -68.68 |Pv: cLod: 0.00 % L:
Cub:3 /Lne L2 -120.37 -315.27 -6B.68 -68.68 |Pv: cLod: 0.00 % L:
Cub_4 /Lne L3 -109.15 34.00 -78.38 -78.38 |Pwv: cLod: 0.00 % L:
BUS10
0.00 4.42 4.42 -107.18
Cub_3 /Lod Loadl0 P10: Ql0:
Cub_1 /Lne L1l5 -80.15 37.11 -17.55 -17.55 |Bv cLod: 0.00 % L:
Cub:Z /Lne Lle -138.58 -663.73 91.04 91.04 |Pwv: cLod: 0.00 % L:
BUS11
0.00 2.6l 2.61 -108.38
Cub_3 /Lod Loadll P10: Ql0:
Cub_l /Lne Lle -137.4 -646.76 91.04 |Pv cLod: 0.00 % L:
Cub:4 /Lne L9 -117.4 -313.80 -13.07 |Pv: cLod: 0.00 % L:
BUS12
0.00 1.83 1.83 -109.44
Cub 3 /Lod Loadl2 P1l0: Ql0:
Cub_1 /Lne L7 -119.56 -210.67 -50.62 -50.62 |Pwv: cLod: 0.00 % L:
Cub:4 /Lne Lio -103.88 -134.02 -89.63 -88.63 |Pv: cLod: 0.00 % L:
BUS13
0.00 2.56 2.56 -108.98
Cub 4 /Lod Loadl3 P10: Ql0:
Cub_1 /Lne L11 -149.24 -82.55 -B2.55 |Pw cLod: 0.00 % L:
Cub:Z /Lne 17 -211.77 -50.62 -50.62 |Pw cLod: 0.00 % L:
Cub_3 /Lne Lls -374.88 -25.01 -25.01 |[Pw cLod: 0.00 % L:
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Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: NO LOAD Annex:
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
&1 I3 1 & ] [% 1] s 1 [-1 [% 1 [%]
BUS14
0.00 5.65 5.65 -107.24
Cub_3 /Lod Loadl4 P10: Q10:
Cub_l /Lne Lls -118.21 -400.21 -25.01 -25.01 |pv: clod: 0.00 % L:
Cub:Z /Lne L1l4 -80.53 11.84 -62.18 -62.18 |Pv: clLod: 0.00 % L:
BUS2
0.00 0.00 0.00 -127.21
Cub_6 /Sym Gz -0.00 -105.77 94.00 -4B8.45 -48.45 |[Typ: BV
Cub_7 /Lod LoadZ2 P10: Q10:
Cub_1 /Lne L1 3 -218.57 -68.68 -68.68 |Pv: cLod: 0.00 % L:
Cub_2 /Lne L2 3 -218.57 -68.68 -68.68 |Pv clLod: 0.00 % L:
Cub_4 /Lne L5 8 -8.14 -84.74 -B84.74 |Pv cLod: 0.00 % H
Cub_5 /Lne L6 8 212.81 -75.28 -75.28 (Pw clod: 0.00 % H
Cub:E /Lne L4 4 -26.96 -82.70 -82.70 |Pv cLod: 0.00 % L:
BUS3
0.00 0.00 0.00 -113.81
Cub_3 /Lod Load3 P10: Q10:
Cub_4 /Sym G3 -180.28 999.89 -1%8.72 -19.72 [Typ: PV
Cub_1 /Lne L6 -528.87 -75.28 -75.28 |Pv: cLod: 0.00 % L:
Cub:Z /Lne L7 -186.37 -55.36 -55.36 |Pv cLod: 0.00 % L:
BUS4
0.00 2.65 2.65 -112.85
Cub_6 /Lod Load4 P10: Q10:
Cub_10 /Lne L8 -10z.2 -88.28 |Pv: clod: 0.00 % H
Cub 11 /Tz2 2-Winding Transfor -95. -86.88 [Tap: 0.00 % Min: Max:
Cub_12 /Tr2 2-Winding Transfor -95.2 -94.82 [Tap: 0.00 % Min: Max
Cub_2 /Lne L5 -94. -84.74 [Pv: cLod: 0.00 % H
Cub:E /Lne L7 -101. -55.36 |Pwv: cLod: 0.00 % H
BUSS
0.00 2.23 2.23 -114.11
Cub 5 /Lod Load5 P10: Ql0:
Cub_1 /Lne L3 -109.67 -5020.04 -78.38 -78.38 |Pv cLod: 0.00 % L:
Cub_6 /Lne L4 -81.11 7.20 -82.70 -82.70 ([Pwv: cLod: 0.00 % H
Cub_7 /Lne 18 -102.22 -415.65 -88.28 -88.28 |Pv: cLod: 0.00 % H
Cub:E /Tr2 2-Winding Transfor -104.66 111.27 -6%2.67 -69.67 |Tap: 0.00 % Min: Max:
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Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: NO LOAD Annex: /3
rated Active Reactive Power
Voltage Bus-voltage Fower Power Factor Current Loading Additional Data
%1 [% 1 [ 1 % 1 [% 1 [% 1 [-] [% ] [%]
BUSE
0.00 0.00 0.00 -110.14
Cub_5 /Lod Loadé P10: Ql0:
Cub_6 /Sym GE 5.70 -225.54 -15.80 25.54 25.54 |Typ: PV
Cub_2 /Lne L11 -103.43 -145.83 -82.55 -B2.535 |Pv: cLod: 0.00 % L:
Cub_7 /Tz2 2-Winding Transfor -104.66 679.73 -6%.67 -69.67 |Tap: 0.00 % Min: Max:
Cub_8 /Lne L9 -116.75 -303.84 -13.07 -13.07 |Pw: clod: 0.00 % L:
Cub_9 /Lne L10 -103.83 -131.65 -88.63 -89.63 |Pv: clod: 0.00 % L
BUS7
0.00 2.74 2.74 -108.45
Cub_4 /Tr2 2-Winding Transfor -95.30 21.89 -86.88 -B86.88 |Tap: 0.00 & Min: Max:
Cub_5 /Tr2 2-Winding Transfor -175.47 -543.11 331.30 331.30 |Tap: 0.00 % in: Max
Cub_6 /Tr2 2-Winding Transfor -95.30 -255.02 -69.43 -69.43 |Tap: 0.00 % Max:
BUS8
0.00 0.00 0.00 -108.45
Cub_2 /Sym G8 -175.43 -531.30-117.49 331.30 331.30 |Typ: PV
Cub_3 /Tr2 2-Winding Transfor -175.47 -531.30 331.30 331.30 |Tap: 0.00 % Min: Max:
BUS2
0.00 4.36 4.36 -106.91
Cub_l10 /Shnt Shunt/Filter 0.00 §.91 0.00 4.36
Cub_5 /Lod Load$ P10: Ql0:
Cub_11 /Tr2 2-Winding Transfor -95.30 -287.15 -69.43 -69.43 |Tap: 0.00 % Min: Max:
Cub_3 /Lne L15 -80.00 36.38 -17.55 -17.55 |Pwv: clod: 0.00 % L:
Cub_4 /Lne L14 -90.46 4.03 -62.18 -82.18 |Pv: cLod: 0.00 % L:
Cub_9 /Tr2 2-Winding Transfor -95.25 -124.87 -94.82 -94.82 |Tap: 0.00 % Min: Max:
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: NO LOAD Annex: /4
rtd.v Bus - voltage Voltage - Deviation [%]
g1 & ] [ 1 [% 1 -10 -5 0 +5 +10
BUS1
10 0.00  0.000 0.00 0.00 AN
BU
. 0.00 4.417 4.42-107.18 ANNNNNNNNNNNNNNNNNANNY
BU
sveis 0.00 2.606 2.61-108.38 ESSNNNANNRRNNRRRNNRNY
el 0.00 1.828 1.83-109.44 AL IS
i 0.00 2.556  2.56-108.98 VA b A A,
sy 0.00  5.646 5.65-107.24 Vo i
. 0.00  0.000 0.00-127.21 AN
e 0.00  0.000 0.00-113.81 ANNNNNNNNNNNNNNN NN
anes 0.00  2.650 2.65-112.85 ENNNNNRNNN NN NN
e 0.00 z.226 2.23-114.11 AN
BU
- 0.00  0.000 0.00-110.14 ASSNNNRANNRNNNNNNNNNY
BU
s 0.00 2.738 2.74-108.45 ESSNNANRNRAANNRANNNANY
BU
s 0.00  0.000 0.00-108.45 AN
BU
0.00  4.360 4.36-106.91 ASSNNARRANRRN RN NN
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculaticn Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
ARutcmatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Eguations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: NO LOAD Annex: /5
Volt. Generation Motor Load Compen— External Power Total Load Noload
Level Load sation Infeed Interchange Interchange Losses Losses Losses
r 1/ [ 1/ [ 1/ [ 1/ [ 1/ to 1/ [ 1/ L1/ [ 1/
[ 1 [ 1 [ 1 [ ] [ ] [ ] [ 1 [ ] [ ] [ ]
Total: -99.63 -100.00 -92.63
-113.67 -100.00 -92.74
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Total System Summary Study Case: NO LOAD Annex: /6
Generation Motor Load Compen- External Inter Area Total Load Noload
Load sation Infeed Flow Losses Losses Losses
[ 1/ L1/ L/ [ 1/ [ 1/ [ 1/ L/ [ 1/ [ 1/
[ 1 [ 1 [ ] [ 1 [ 1 [ 1 [ ] [ 1 [ 1
\koorosh\Final project\Network Model\Network Data\IEEE 14 Bus System
-99.63 -100.00 -82.63
-113.67 -100.00 -82.74

Total:
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S 3kl e 51 aSs e Db O 55 4 S s a5 1 6505 gl el e
s 5i 0« Peak Load = -Yasl 5 aily

593 Db A8 o« Peak Load 1 o ols oS o im0 (6503 sobiw 3 e diles
comparing of result @ﬁwjﬁ,@,p S e 3 ¢S o S ) b b
editrelevant «, 5 5 v 5 2 siee Peak Load sl )l IsdoeeiS oo Jbas |
Load Flow 5 5,15 ba,b o 2y 00l 5L 3 Sy o] ILLoad s object
Ol 55 Ol e B ot s b L pled gl VY 0 5l Scaling Factor o sw .4 s

.
| Object Filter: *ElmLod — O ®

X e awiss 0 A A B

Grid React.Pow. | App Pow ] Pow.Fact. | cos(phi)ind.cap) | Power Direction | Voltage | Scaling Factor | Adjusted by Load ... | Ph 1:Act.Pow
Mvar MVA kA pu MW
Sl |Lo=d 10 |EEE 14 Bus System 58 10.70701 018722 0.84057)ind P =0 1. 11 ~ T
<> |Loadl |EEE 14 Bus System 18 33573 0.06885 38528)ind P>=0 1 11 ~
<~ |Load12 [IEEE 14 Bus System 16 | 4 1033 f ] Po= 1 [ 11 &
< |Lload13 IEEE 14 Bus System 58 14693 0.2570% 1 11 = —
= |Load12 IEEE 14 Bus System 5 1. 11 &
< |Load2 |IEEE 14 Bus System 127 1 11 [
=7 |Load3 |EEE 14 Bus System 19 1 1.1 ~
< |Load4 IEEE 14 Bus System 29 4755884 1 11 [
< |Loads IEEE 14 Bus System 16 7.76659 0.03397 1. 1.1 [
<7 _|Loadé |IEEE 14 Bus System 75 | 1347924 23582 1. 1 |F
<7 |Loads IEEE 14 Bus System 16.6 4 59221 14 1 11 [

-

1| [ »
=|14] 4| » | M[\_Fexble Data_{ Scales { Basic Data ) Load Flow { VDE/IEC Shot-Crcutt _{ Complete Shot-Crcutt_{ ANSI ShoGircut_{ IEC 61363 { DC ShotCircut _{_RMS-Simulation_{ EMT
Ln1 11 object(s) of 11 1 object(s) selected op

61




0l sl b gl cpl 5o 15 Slads Cad 5 0 S e b i L ke 3 -

2

= .

<=1 14141 | M\ IEEE 14 Bus System /

62




Aoy Ve VL Sl i) ol 5 50 3 SO, Ll s Cnd Sl i IS5 3 &S slailes

.M‘QMOJ\J&WJ#MJ‘SJJ(&T&)QMJQ\' )‘f-@SQ\M‘j]A}&)L

L2
L1 L4
133 133 96
L5
FOB
P127 P127 P96 98 R L —
Q27.3 Q273 Q97 19.779
113.275 113.275| | 19.562
RN
u U .
BUS2 ““lohiu 13.5 * - - +
10.0 P 0.0 P 105 L6
o 10.0 Q158 Q-11.8 10.4
& <<|—___ 10.000 | - [111.891 10.392
3

(S—

M)J\' )b)‘@d])bﬁ&&bMW‘)Q‘ﬂajwvLJ.»L:)J)JL;J?-)}E

Axils i Aoy W 0T asly Lol el a3l (6 i b S secael axils 2u1550
S o3 VAN L 0L o 5 VO/A L STy Ol 5 bl s O 581 015 G2, 51 55 ol

adls glhes ol clb 4 cd 5 LLL2,LA,L5,L6 L gl Ol s G 5 5 et

el ol esls Ol S s oS

63




Gy

a‘i}f}\mﬁoMm@jJ}@)>|)®6\F\Q\M¢w&%\d\ﬂdb

w8 K5 0l 6o mu 0L 5L epeSee o3lizel Output calculation Analysis

s et All < Kind Of Report .3 ;5 s Complete System Report

Output of Results - Study Cases\Peak Load\Output of Results.ComSh *

Load Flow Balanced

Load Flow/Simulation Kind of Report
(" Busbars/Teminals v Al

" Total System Summary

" Grid Summary

{* Complete System Report

" Edge Hements

Check Control Conditions

™ Use Selection

Title w | = | Study Cases'\Peak Load\Title

? X

Execute

Close |

Cancel

Ripa

afag'db;gfjfwaﬁos\.}dmfjj}-).)@bUv.:.sﬂ.nb Execute Aﬁﬁmﬂ

64




DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Peak Load Annex: /1
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
g1 [% 1 L1 s 1 %1 s 1 [-1 [% 1 [%]
BUS1
0.00 0.00 0.00 0.00
Cub_1 /Sym Gl 12.56 59.75 -0.04 12.61 12.61 SL
Cub”2 /Lne L1l 13.10 26.60 13.28 13.28 cLod: 0.00 % L:
Cub”3 /Lne L2 13.10 26.60 13.28 13.28 cLod: 0.00 % L:
Cub_4 /Lne L3 11.44 7.13 11.35 11.35 cLod: 0.00 % L:
BUS10
0.00 -0.51 -0.51 11.39
Cub_3 /Led Loadl0 10.00 10.00 0.00 10.58 P10: Q10:
Cub_1 /Lne L1l5 7.35 -5.83 3.05 3.05 |Bv: cLod: 0.00 % L:
Cub:Z /Lne Lls 15.15 75.09 24.59 24.59 |Pv cLod: 0.00 % L:
BUSIL
0.00 -0.30 -0.30 11.52
Cub_3 /Lod Loadll 10.00 10.00 0.00 10.33 P10: 010:
Cub_l /Lne Lle 15.26 74.72 24.59 24.59 [Pv: cLod: 0.00 % L:
Cub_4 /Lne LS 12.46 35.31 16.97 16.97 |Bv: cLod: 0.00 % L:
BUS1Z2
0.00 -0.20 -0.20 11.63
Cub_3 /Lod Loadl2 10.00 10.00 0.00 10.21 P10: 010:
Cub_l /Lne L17 13.13 23.50 15.30 15.30 |Pv: cLod: 0.00 % L:
Cub_4 /Lne L10 10.62 14.15 11.14 11.14 |Bv cLod: 0.00 % L:
BUS13
0.00 -0.28 -0.28 11.58
Cub_4 /Lod Loadl3 10.00 10.00 0.00 10.31 Q10:
Cub”1l /Lne L1l 10.59 15.97 11.60 11.60 cLod: 0.00 % L:
Cub:Z /lne L17 13.05 23.43 15.30 15.30 cLod: 0.00 % L:
Cub_3 /Lne Lis 12.85 43.29 15.72 15.72 cLod: 0.00 % L:
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Peak Load Annex: / oz
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
51 [% 1 L1 s 1 %1 s 1 [-1 [% 1 [%1]
BUS14
0.00 -0.64 -0.64 11.43
Cub_3 /Lod Loadl4 10.00 10.00 0.00 10.70 P10: Qlo:
Cub_1 /Lne L18 12.64 44.01 15.72 15.72 |Pv: cLod: 0.00 % L:
Cub_2 /Lne L14 8.63 -2.68 8.01 8.01 |Pv cLod: 0.00 % L:
BUSZ
0.00 0.00 0.00 13.62
Cub_6 /Sym G2 0.00 15.84 -10.863 11.89 11.8% |Typ: PV
Cub_7 /Lod Load2 10.00 10.00 0.00 10.00 P10: Qlo:
Cub_1 /Lne Ll 12.67 27.33 13.28 13.28 |Pv cLod: 0.00 % L:
Cub_2 /Lne L2 12.67 27.33 13.28 13.28 |Pv cLod: 0.00 % L:
Cub_4 /Lne L5 9.81 8.47 9.78 9.78 |Pv clod: 0.00 % L:
Cub_5 /Lne L6 10.52 -11.81 10.39 10.39 |Bv cLod: 0.00 % L:
Cub_8 /Lne L4 9.56 9.67 9.56 9.56 |Pv cLod: 0.00 % L:
BUS3
0.00 0.00 0.00 12.04
Cub_3 /Lod Load3 10.00 10.00 0.00 10.00 P10: Ql0:
Cub_4 /Sym G3 141.73 21.34 999.99 21.34 21.34 |Typ: BV
Cub_1 /Lne L6 10.14 69.63 10.39 10.39 |Pv: cLod: 0.00 % L:
Cub_2 /Lne L7 9.55 22.50 13.15 13.15 |Pv cLod: 0.00 % L:
BUS4
0.00 -0.34 -0.34 11.93
Cub_6 /Lod Load4 10.00 10.00 0.00 10.38 P10:
Cub_10 /Lne L8 9.98 37.02 10.48 10.48 |Pv: 0.00 % L:
Cub_11 /Tr2 2-Winding Transfor 9.43 2.44 9.63 9.63 |Tap: 0.00 % Max:
Cub_12 /Tr2 2-Winding Transfor 9.28 13.24 9.82 9.82 |Tap: 0.00 % Max:
Cub_2 /Lne L5 9.47 -9.35 9.78 9.78 |Bv 0.00 % L:
Cub_3 /Lne L7 9.91 21.98 13.15 13.15 |Pv: 0.00 % L:
BUSS
0.00 -0.31 -0.31 12.05
Cub_5 /Lod Load5 10.00 10.00 0.00 10.34 P10: Q10:
Cub_l /Lne L3 10.96 665.70 11.35 11.35 |Pv: cLod: 0.00 % L:
Cub_6 /Lne L4 9.32 4.61 9.56 9.56 |Pv: clLod: 0.00 % L:
Cub_7 /Lne L8 10.07 47.32 10.48 10.48 |Pv: cLod: 0.00 % L:
Cub_8 /Tr2 2-Winding Transfor 10.86 -11.62 10.78 10.78 |Tap: 0.00 % Min: Max:
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Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Peak Load Annex: 3
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additicnal Data
%1 [% 1 [ 1 % 1] [% 1 [% 1 [-1 [% 1 [%]
BUSE
0.00 0.00 0.00 11.72
Cub_5 /Lod Loadé 10.00 10.00 0.00 10.00 P10: Ql0:
Cub_6 /sym Gé 146.51 27.95 92.&7 27.85 27.85 |Typ: PV
Cub_2 /Lne L1l 10.78 16.53 11.60 11.80 |Pv: cLod: 0.00 % L:
Cub_7 /Tr2 2-Winding Transfor 10.86 -108.20 10.78 10.78 |Tap: 0.00 % Min: Max
Cub_8 /Lne L9 12.64 35.36 16.97 16.87 [Pv: cLod: 0.00 % L:
Cub_9 /Lne L10 10.76 14.78 11.14 11.14 |Pv: cLod: 0.00 % L:
BUS?
0.00 -0.34 -0.34 11.49
Cub_4 /Tr2 2-Winding Transfor 9.43 -8.06 9.63 9.63 |Tap: 0.00 % Min: Max:
Cub_5 /Tr2 2-Winding Transfor 166.09 64.87 65.43 65.43 |Tap: 0.00 & Min Max
Cub_#6 /Tr2 2-Winding Transfor 9.43 27.68 10.60 10.60 |Tap: 0.00 & Min: Max:
BUSS
0.00 0.00 0.00 11.49
Cub_2 /Sym G8 166.06 65.43 60.83 65.43 65.43 |Typ: PV
Cub:S /Tr2 2-Winding Transfor 166.09 65.43 65.43 65.43 |Tap: 0.00 & Min: Max
BUSY
0.00 -0.51 -0.51 11.36
Cub_10 /Shnt Shunt/Filter 0.00 -1.02 0.00 -0.51
Cub_5 /Leod Load? 10.00 10.00 0.00 10.57 P10: Ql0:
Cub_11 /Tr2 2-Winding Transfor 9.43 28.73 10.60 10.60 |Tap: 0.00 % Min: Ma
Cub_3 /Lne L15 7.35 -5.71 3.05 3.05 |Pv: cLod: 0.00 % L:
Cub_4 /Lne Ll4 8.75 -1.13 8.01 8.01 |Pv: cLod: 0.00 % L:
Cub_9 /Tr2 2-Winding Transfor 9.28 6.64 9.82 9.82 |Tap: 0.00 % Min: Max:
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
RAutomatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Peak Load Annex: 4
rtd.v Bus - wvoltage WVoltage - Deviation [%]
51 [% ] [ 1 [% 1 -10 -5 0 +5 +10
BUS1
1o 0.00 0.000 0.00  0.00 SRR
BU
. 0.00 -0.511  -0.51 11.39 ANNNNNNNNNNNNNNNNNNN
BU
- 0.00 -0.297  -0.30 11.52 ESSNNNNNNARN NN
us1s 0.00 -0.195  -0.20 11.63 SRR
sis 0.00 -0.277  -0.28 11.58 ANNNNNNNNNNNNNNNNNNN
S 0.00 -0.836  -0.64 11.43 ESSNNNNNNARNNNNNNNNNY
g3 0.00  0.000 0.00 13.82 SRR
s 0.00  0.000 0.00 12.04 ANNNNNNNNNNNNNNN NN
_— 0.00 -0.345  -0.34 11.93 ESSNNNNRNARR NN
e 0.00 -0.311  -0.31 12.05 DAY
BU
- 0.00  0.000 0.00 11.72 ANNNNNNNNNNNNRNNNRRNY
BU:
. 0.00 -0.337  -0.34 11.49 INNNNANNNNNRNNNNRRNNN
BU
.o 0.00  0.000 0.00 11.49 DAY
BU
0.00 -0.514  -0.51 11.36 NIRRTy
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive seguence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Eguations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Peak Load Annex: /5
Volt. Generation Motor Load Compen—- External Power Total Load Noload
Level Load sation Infeed Interchange Interchange Losses Losses Losses
[ 1/ [ 1/ L1/ L1/ [ 1/ to [ 1/ r 1/ L 1/ r 1/
[ 1 [ 1 [ 1 [ ] [ ] [ 1 [ 1 [ ] [ 1 [ 1
Total: 10.72 10.00 24.36
18.23 10.00 23.82
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Mcdel Equations
Total System Summary Study Case: Peak Load Annex: /6
Generation Motor Load Compen- External Inter Area Total Load Noload
Load sation Infeed Flow Losses Losses Losses
[ 1/ I L1/ L1/ [ 1/ L1/ [ 1/ [ 1/ L
[ 1 [ ] [ ] [ 1 [ ] [ 1 [ ] [ ] [ 1
‘\koorosh\Final project\Network Model\MNetwork Data\IEEE 14 Bus System
10.72 10.00
18.23 10.00
Total:
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits Ho Nodes
Model Equations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Without G1 Annex: /1
rated Active Reactive Power
Voltage Bus-voltage Power Pover Factor Current Loading Additional Data
s 1 [ 1 [ % 1 [ 1 [E I -1 [%1 [%]
BUS1
0.00 -2.41 -2.41 9%9.99%9
Cub_1 /Sym Gl Typ: SL
Cub:Z /Lne L1 -123.28 -65.01 -75.96 -75.96 |Pv: cLod: 0.00 % L:
Cub_3 /Lne Lz -123.28 -65.01 -75.96 -75.96 |Pv: cLod: 0.00 % L:
Cub_4 /Lne L3 -51.00 -44.46 -49.63 -49.63 |Pv: cLod: 0.00 % L:
BUS10
0.00 -0.0¢8 -0.09 -22.34
Cub_3 /Lod Loadl0 0.00 0.00 -0.00 0.09 P10: Q10:
Cub_1 /Lne L15 9.20 -10.39 2.27 2.27 |Pv: cLod: 0.00 % L:
Cub:Z /Lne Lls -17.88 42.73 -8.30 -8.30 |Pwv: cLod: 0.00 % L:
BUS11
0.00 -0.04 -0.04 -22.21
Cub_3 /Lod Loadll 0.00 0.00 -0.00 0.04 P10: Q10:
Cub:l /Lne Lls -17.88 41.66 -8.30 -8.30 |Pwv: cLod: 0.00 % L:
Cub_4 /Lne LS -8.35 16.2 -3.71 -3.71 [pv: cLod: 0.00 % L:
BUS12
0.00 -0.01 -0.01 -21.20
Cub_3 /Lod Loadl2 0.00 0.00 -0.00 0.01 P10: Q10:
Cub_l /Lne L17 -3.80 10.26 -1.10 -1.10 |Pv: clod: 0.00 % L
Cub_4 /Lne L1o -0.75 3.15 -0.41 -0.41 |Bv: clod: 0.00 % L
BUS13
0.00 -0.01 -0.01 -21.19
Cub_4 /Lod Loadl3 0.00 0.00 -0.00 0.01 P10: Ql0:
Cub_l /Lne L1l -1.58 3.73 -0.87 -0.87 |Pv: cLod: 0.00 % L:
Cub_2 /Lne L17 -3.81 10.36 -1.10 -1.10 |Pv: cLod: 0.00 % L:
Cub_3 /Lne 118 -6.38 21.72 -3.99 -3.99 |Pv: cLod: 0.00 % L:
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Without Gl Annex: /2
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
51 [ 1 [ & ] [% 1 & 1 [-1 [% 1 [%]
BUS14
0.00 -0.07 -0.07 -20.62
Cub_3 /Lod Loadld 0.00 0.00 -0.00 0.07 P1l0: Ql0:
Cub:l /Lne L18 -6.36 23.98 -3.99 -3.99 |Pwv: cLod: 0.00 % L:
Cub_2 /Lne L1l4 3.31 -8.93 1.98 1.88 |Pv: cLod: 0.00 % L:
BUS2
0.00 -0.00 -0.00 -100.00
Cub_6 /Sym G2 570.594 -40.01 92.76 248.07 248.07 |Typ: PV
Cub_7 /Lod Load2 -0.00 -0.00 -0.00 -0.00 P10: Ql0:
Cub_1 /Lne Ll -124.10 -77.56 6 Pv: clod: 0.00 % L:
Cub:Z /Lne L2 -124.10 -77.56 Pv cLod: 0.00 % L:
Cub_4 /Lne L5 23.74 -10.06 Pv cLod: 0.00 % L:
Cub_5 /Lne L6 8.91 -10.14 Pv clod: 0.00 % L:
Cub_8 /Lne L4 43.53 -15.40 Pv cLod: 0.00 % L:
BUS3
0.00 -0.00 -0.00 -33.31
Cub_3 /Lod Load3 0.00 0.00 -0.00 0.00 P10: Q10:
Cub_4 /Sym G3 -87.9%0 5.08 999.99 5.08 5.08 |Typ: BV
Cub_1 /Lne L6 8.60 58.85 8.81 8.81 |Pv: cLod: 0.00 % L
Cub_2 /Lne L7 -27.41 -4.20 -20.55 -20.55 |(Pv cLod: 0.00 % L
BUS4
0.00 -0.36 -0.36 -36.12
Cub_6 /Lod Load4 0.00 0.00 -0.00 0.36 P10: Ql0:
Cub_10 /Lne L8 -29.02 -58.69 -28.87 -28.87 [Pv: cLod: 0.00 % L
Cub_11 /T2 2-Winding Transfor 1.96 -20.73 1.78 1.78 |Tap: 0.00 % Min: Max:
Cub_12 /Tr2 2-Winding Transfor 1.89 2. 1.74 1.74 |Tap: 0.00 % Min: Max:
Cub_2 /Lne L5 22.87 -101.04 23.05 23.05 |Bw cLod: 0.00 % L
Cub_3 /Lne L7 -27.60 -1.15 -20.55 -20.55 |Pv: cLod: 0.00 % L
BUSS
0.00 -0.51 -0.51 -37.35
Cub_5 /Leod Load5 P10: Ql0:
Cub_1 /Lne L3 -49.63 [Pv: cLod: 0.00 % L:
Cub:G /Lne L4 41.54 |Pv: cLod: 0.00 % L:
Cub_7 /Lne L8 -28.87 |Pv: cLod: 0.00 % L:
Cub_8 /Tr2 2-Winding Transfor -2.13 |Tap: 0.00 % Min: Max:
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Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Without G1 Annex:
rated Active Reactive Power
Voltage Bus-voltage Power Power Factor Current Loading Additional Data
51 [% 1 [ 1 [ 1 [% 1 [% 1 [-1 [% 1] [%]
BUS6
0.00 -0.00 -0.00 -22.50
Cub 5 /Lod Loadé -0.00 0.00 -0.00 0.00 Fl0: Q1l0:
Cub_6 /Sym G6 -71.42 14.89 -75.12 14.89 14.89 |Typ: PV
Cub_2 /Lne Ll1 -1.58 3.37 -0.87 -0.87 |Pv: cLod: 0.00 % L:
Cub 7 /[Tr2 2-Winding Transfor -2.06 -118.71 -2.13 -2.13 |Tap: 0.00 % Min: Max:
Cub_8 /Lne L9 -8.34 15.48 -3.71 -3.71 |Pwv: cLod: 0.00 % H
Cub:B /Lne L10 -0.75 2.89 -0.41 -0.41 |Pv: cled: 0.00 % L:
BUS?
0.00 -0.14 -0.14 -26.29
Cub_4 /Tr2 2-Winding Transfor 1.96 -35.11 1.78 1.78 |Tap: 0.00 % Min: Max:
Cub_ 5 /Tr2 2-Winding Transfor -73.49 27.92 28.11 28.11 |Tap: 0.00 % Min: Max:
Cub:é /Tr2 2-Winding Transfor 1.95 -4.22 1.86 1.86 |Tap: 0.00 % Min: Max:
BUS8
0.00 -0.00 -0.00 -26.29
Cub_2 /Sym G8 -73.47 28.11 -78.2%9 28.11 28.11 |Typ: BV
Cub_3 /Tr2 2-Winding Transfor -73.49 28.11 28.11 28.11 |Tap: 0.00 % Min: Max
BUS9
0.00 -0.12 -0.12 -22.88
Cub_10 /Shnt Shunt/Filter 0.00 -0.23 0.00 -0.12
Cub_5 /Lod Load? 0.00 0.00 -0.00 0.12 P10: Q10:
Cub_11 /Tr2 2-Winding Transfor 1.95 -5.78 1.8¢ 1.86 |Tap: 0.00 % Min: Max:
Cub_3 /Lne L15 9.18 -10.23 2.27 2.27 |Pv: cLod: 0.00 % H
Cub_4 /Lne Ll4 3.32 -7.89 1.98 1.98 |Pv: cLod: 0.00 % L:
Cub:B /Tr2 2-Winding Transfor 1.89 -26.57 1.74 1.74 |Tap: 0.00 % Min: Max:
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Rutomatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations

Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys | Study Case: Without Gl | Annex:
rtd.v Bus - voltage Voltage - Deviation [%]
s 1 % 1 I 1 18 1 -10 -5 0 +5 +10

zzz; 0.00 -2.414  -2.41 $39.99 AR

. 0.00 -0.094  -0.09 -22.34 AASNNNRNNNSNNNNNNNNNY

oers 0.00 -0.044  -0.04 -22.21 ESSNNNRRRRR NN

e .00 -0.012  —0.01 -21.20 RN RN

oera 0.00 -0.014  -0.01 -21.19 AANNNNNNNNNNNNNNNNNNY

e 0.00 -0.074  -0.07 -20.62 ESSNNNRRR RN SRR

e 0.00 -0.000  -0.00-100.00 AN

e 0.00 -0.000  -0.00 -33.31 AASNNNNNNNSNNNNRRNNNY

e 0.00 -0.356  -0.36 -36.12 ESSNRNRRRRR SRR RN

e 0.00 -0.509 -0.51 -37.35 OOIINIIANANIANINNNNNY

e 0.00 -0.000 -0.00 -22.50 ANSNNNRRRRRR RN

ves 0.00 -0.145 -0.14 -26.29 INSNARARNRA RN NNRRNN

e 0.00 -0.000 -0.00 -26.209 OOIIIIANANIANNANNNNY
0.00 -0.117  -0.12 -22.88 ANNNNRRNNNNNNNNNNNNNY
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DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020
Load Flow Calculation Complete System Report: Substations, Voltage Profiles, Grid Interchange
AC Load Flow, balanced, positive sequence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys Study Case: Without Gl Annex: /5
Volt. Generation Motor Load Compen- External Power Total Load Noload
Level Load sation Infeed Interchange Interchange Losses Losses Losses
r 1/ L1/ [ 1/ L1/ [ 1/ to [ 1/ [ 1/ [ 1/ ro/
[ 1 [ ] [ ] [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1
Total: -1.58 0.00
-12.52 0.00
DIgSILENT Project:
PowerFactory
15.1.7 Date: 1/18/2020

Load Flow Calculation

Complete System Report: Substations,

WVoltage Profiles,

Grid Interchange

-12.52 0.00

AC Load Flow, balanced, positive segquence Automatic Model Adaptation for Convergence No
Automatic Tap Adjust of Transformers No Max. Acceptable Load Flow Error for
Consider Reactive Power Limits No Nodes
Model Equations
Total System Summary Study Case: Without Gl Annex: /6
Generation Motor Load Compen- External Inter Area Total Load Noload
Load sation Infeed Flow Losses Losses Losses
L1/ r 1/ [ 1/ [ 1/ [ [ 1/ [ 1/ r 1/ [ 1/
[ 1 [ 1 [ 1 [ ] [ 1 [ 1 [ 1 [ 1 [ 1
“koorosh\Final project\Network Model\Network Data\IEEE 14 Bus System
-1.58 0 -31.53
-26.7

Total:
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{ Contingency Definition - ..ase\Contingency Definition.ComMNmin... ? X |

Creation of Contingencies Execute
" Generate Fault Cases for Library

{* Generate Contingency Cases for Analysis c

Cancel
Outage Level
¥ n-1cases Contents
[7 n2cases

Add

JAa

[ n% cases of mutually coupled lines/cables

Network Components

Create Cases for I‘-"-'hnle system ﬂ
¥ Lines/cables [~ Series Capacitors

[T Transformers [~ Series Reactors

[T Generators
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Effectiveness
Multiple Time Phases
Time Sweep
Advanced Options
Parallel Computing

Contingency Analysis - Study Cases\Basic Case\Contingency Analysis.ComSimoutage

Calculation Method

* AC Load Fow Calculation

" DC Load Flow Calculation

" DC Load Flow + AC Load Flow for Critical Cases

Load Flow ﬂ .. Case\Load Flow Calculation
r— Limits for Recording

Max. themmal loading of components W %
Lower limit of allowed voltage W pu.
Upper limit of allowed voltage W pu
Maxdimum voltage step change Iﬁi %
Contingencies

Show | Add Cases/Groups | Remove All ‘

16 of 16 contingencies are cumently considered (0 not analysed).

Results for AC "l - | ... ontingency Analysis AC

7 X ‘

Close

Cancel
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Results
{* AC
T DC

Report

w | = | Study Cases'\Basic Case'\Contingency Analysis AC

Fiters

™ Madmum Loadings

™ Loading Violations
™ Voltage Steps

[~ Maxdmum Voltages
[T Minimum Voltages

¥ Max. Voltage Violations
™ Min. Voltage Violations

[~ Loading Violations per Case
[T Voltage Violations per Case

™ Generstor Effectiveness
[T Quad-Booster Efectiveness

[~ Non-convergent Cases

Qutput Format

Output as |Tabu|ar fl

I~ Suppress contingency violations if base case is violated

Max. Voltage

|1.[.'r5 pu.

? ped

Execute

Close

Cancel
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Contingency Analysis Report: Maximum Voltage Violations - ] X
Study Case: Basic Case 1'
Result File: Contingency Analysis AC
Max. Voltage 1.050 2] pui Max. Votage Limt:  [1.05 bl
Component Branch, Substation d Voltage d Voltage Voltage d Contingency Contingency Base Case and Post Voltage
or Stte Base Number Name [1.059pu.-1.061pu]
Ip ul Ip ul C pul

B 1|-+BUST 1.060 0.000 1.060 -1|Base Case [ 1 -

2 |+ BUS1 1.060 0.000 1.060 6|€a: 16 [ ]

3 | =+ BUS1 1.060 0.000 1.060 sl&€a 15 1 ]

4 |-~ BUS1 1.060 0.000 1.060 8|%™L18 . 1

5 | == BUS1 1.060 0.000 1.060 7|ER L7 | 1

& |- BUS1 1.060 0.000 1.060 2[¥8. 110 1

7 [~ BUS1 1.060 0.000 1.060 e [ 1

8 |- BUS1 1.060 0.000 1.060 4|&RL14 | ]

|-+ Bust 1.060 0.000 1.060 &L I

10 | =+ BUS1 1.080 0.000 1.060 14 L7 I

11 | == BUS1 1.060 0.000 1.060 13|€™ L6 . 1

12 | == BUS1 1.060 0.000 1.060 16/EM L9 | ]

13 | -+ BUS1 1.060 0.000 1.060 15/€M L8 . ]

14 [+ BUS1 1.060 0.000 1.060 10/ea s [

15 | =+ BUST 1.060 0.000 1.060 slea 2 [

16 | =~ BUS1 1.060 0.000 1.060 12|€R% L5 . ]

17 |-+ BUS1 1.060 0.000 1.060 11| €/ L4 . 1 =
I 4] | _’[_‘
["Ln1 [17Linets) of 17 1 Line(s) selected y

Mw‘o@o}‘)glﬂuw‘)‘;)bs‘)jﬁw
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Contingency Analysis Report: Voltage Steps

- ] X
Study Case: Basic Case ﬂ
Result File: Contingency Analysis AC
Max. Voltage Step  [0.030 7] e Min Voltage Limt:  [0.95 ) pul
Max. Voktage Limt- |1.05 @ pu)
Componert Branch, Substation Voltage Voltage Votage Cortingency Cortingency Voltage Step
or Ste Step Base Min./Max Number Name [0.000p.u. - 0.055pu.]
v - fpu] [sf Ppul] [ pu]l [+ -
P 1 |-+ BUS13 0.055 0.980 0.924 3ExLN 1 -
2 | BUS14 [ 0.045 0.966 0921 ACRE |
3 |-+ BUS10 | 0.031 0983 0.952 5| €™ L15 _

4 |

L’J
Ln1 3 Line(s) of 3 1 Line(s) selected

ele S g s 4/ 00 Q\ﬁg\vngchb“Lll Lt 550 55 55 e odalie &S ) shiles
sl
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Contingency Analysis Report: Minimum Voltages

:Minimum Voltages _: ;5

O X

Study Case: Basic Case ﬂ
Result File: Contingency Analysis AC
Min. Voltage 0.950 & pul Min Vokage Limt: ~ [0.95 ] pul

Component Branch, Substation Voltage Voltage Voltage Contingency Contingency Base Case and Post Voltage

or Site Min Step se Number Name [0921pu.-0980pu]
z L] pul [3f bul (3 bul [3 >
1 |-+ BUS14 0821 0.045 0.966 /&R L14 [ T N
2 | =+ BUS13 03924 0.055 0.980 3[&™LN . 7

. |

Ln1 2 Line(s) of 2

1 Line(s) selected

L{j ’

oS AT 5L 3 5e sla (218 pled ol oo o 5 (et

81




Lot oS s by 5155 gl p = -1 s Contingency Analysis ol e Jl>

Ll 5 Ssontingency o =5 (s s o jsjg;i\)r:;@wmﬁ J=1

Contingency Case - Study Cases\Basic Case\Contingency Analysis :

BX ) e HaOQ & i

A A FE

1/19/
1/19/2020 3:58:01 P
1/19/2020 3:58:01 P|koorosh

Object modfied

3:57:56 P|koorosh

koorosh

Object modified by

1/19/2020 3:58:01 P|koorosh

s ro | — K6

1/19/2020 3:58:01 P|koorosh

Ln1 5 object(s) of 5

1 object(s) selected

? X

Close

I Filter

Please Select 'Reference/Simulation Events/Fault/Fault Group' - Faults\Fault Cases :

X =R B wwd ) M

@ -

El ok Faults

3 ot Cases]

Ln1 21 object(s) of 21

Name Type Object modified Object modified by
XN G2 1/19/2020 4:02:05 P|koorosh
X |G3 1/19/2020 4:02:05 P|koorosh
N |G6 [1/19/2020 4:02:05 P|koorosh
XN |Gs 1/19/2020 4:02:05 P|koorosh
X |0 1/18/2020 2:19:36 P|koorosh
X |10 1/18/2020 2:19:36 P |koorosh
X | [1/18/2020 2:19:36 P|koorosh
X L4 1/18/2020 2:19:36 P|koorosh
X |05 1/18/2020 2:19:36 P |koorosh
X |6 | 171872020 2:19:36 P|koorosh
X L7 1/18/2020 2:19:36 P|koorosh
X |L18 1/18/2020 2:19:36 P |koorosh
N |2 1/18/2020 2:19:36 P|koorosh
X |3 1/18/2020 2:19:36 P |koorosh
x| [1/18/2020 2:13:36 P|koorosh
| £ 15 1/19/2020 2-18-2£ DL o)

1 object(s) selected

ncel

Fitter

L
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sl 4 4L ol Show Contingencies s oz jaaal asia bs IS8 55 a5 shilens

0l I Sl s 81 5

sl G- 43S i Sl s el o x5 sales 55 Show Fault Cases (¢ o 2 o
o) ol asls] ‘_;L}

.~31> » s+ Report Contingency Analysis Result ;i eslazal L - 56T @ J-

:Maximum Voltage Violations

Contingency Analysis Report: Maximum Voltage Violations - m] x
Study Case: Basic Case ﬂ
Resutt File: Contingency Analysis AC
Max_ Voltage 1.050 Q pu) Max. Voltage Limit: |1 05 gl pul
Component Branch, Substation Voltage Voltage Voltage Contingency Contingency Base Case and Post Voltage
or Ste Max. Step Base Number Name [1.059pu.-1.06Tpul]
- fpu] [+ fpul fpul
1 |-~ BUS1 1.060 0.000 1.060 -1|Base Case [ ] -
2 |-+ BUS1 1.060 0.000 1.060 2/¥™G3 I
3 |-+ BUS1 1.060 0.000 1.060 1€ G2 | ]
4 |-+ BUS1 | 1.060 0.000 1.060 4/™G8 | I
5 |=*=BUS1 1.060 0.000 1.060 3|E™GE 1

v
< | »

Ln1  [5Line(s) of 5 1 Line(s) selected

Al eV b b e
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Voltage Steps

Contingency Analysis Report: Voltage Steps

- m} X
Study Case: Basic Case :J
Resuit File: Contingency Analysis AC
Max. Voktage Step  [0.030 iZ] pul Min Vokage Limt: 095 A pu
Max. Vokage Limt:  [1.05 Apul
Component Branch, Substation Voltage Voltage Voltage Contingency Contingency Voltage Step
or Site Step Base Min./Max. Number Name [0.000p.u.-0.040pu]
puj puj lpul
»1 |-+ BUS3 0.040 1.010 0970 2/&MG3 [ ] -
2 |-~ BUSE 0.038 1.000 0.962 3| €™ GE ]
3 |-+ BUS12 0.037] 0.984 0.947 3|E™GE | I
4 |--BUS13 0.036 0.980 0.944 3|EGE . 1]
v
| | 3
Ln1 4 Line(s) of 4 1 Line(s) selected

84
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:‘Minimum Voltage Violations

Contingency Analysis Report: Minimum Voltage Violations

= ] X
Study Case: Basic Case ZJ
Result File: Contingency Analysis AC
Min. Voltage 0.950 gl pul Min Vokage Limt:  [0.95 é] bul
Component Branch, Substation Voltage Voltage Voltage Contingency Contingency Base Case and Post Voltage
or Ste Min Step Base Number Name [0.940pu.-0984pu]
v 3 pul] [ pul [s Ppul] [ 3 v
P 1 |-+ BUS14 0.940 0.025 0.966 3|E™G6 e ——— -
2 |-~ BUS13 0.944 -0.036 0.980 3|E™GE [ —]
3 |-~ BUS12 | 0.947 0.037 0.984 3|&™G6 | |

< | _'l;'

Ln1 3 Line(s) of 3 1 Line(s) selected

Sy S s 0/947.0/944.0/940 L 5 5 - \Y )YV E sla b GB35l 55 545 o
g il g2 S ol o xS

g dal gt BT LB 5L a5 gl 518 sl G S cped @

(oS o 2 SA-N-2 ¢l |, Contingency Analysis wal s Jl

Sl N2 Ll 5 aS o Jos ol auiS e Gillasies S0e a8 3 b shas (gl e
plowil La Jast 5IG Y 035 adad il p Sl a3 la BT oS ol pne DI oS

258
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oS Soy » SIS 3l . Fault Cases cxle - s bl 6l o0-2 Obssl 3l .

13,8 hled 4 1 el wle glalla sluws 1530 o 5 Execute

ol DIGSILENT Powerfactory 15.1 - [Graphic : Diagrams\IEEE 14 Bus Syste e o
m File Edit nsert Data Calculation Output Tools dow Help -8 x
P el L8| SREE v R a2 0 BE |/ F88BElS R
A cosara | | L2OM = Ok B w BT o e dZaBE | x & b B[R e - & B
@ Basic Case i —— «0O0Hn
o P Lo - L =i . DD D
@ Wihout G1 s . =18
A Gal i 4 CRE ‘s - —a=gI=
5 IEEE 14 Bus System s e i =E ¢
B e — I i POEO |-
- ; [CRORC N -]
i 5 . BOOZO 8
" ] ks S
. o { ¢ I&v IGV IE
DIgSILENT Powerfactory 15.1 ;‘2 Q # Q Q E
¢ L@
e E)Zl(ﬂ’lauh(istsw\\lhe(malzd. /e D0+
A
i
DoBEgsE=z
. @00
[GRGIE 3 |
e o—
Y - F N A ¥
B 4
<] F 4] 4] B | M\ IEEE 14 Bus Tim Overourent Plot_{ RX Pt LI |
s ully executed B & M S
been deteved by the user. | :; ‘:
_’ﬂ B
5
IEEE 14 Bus System  [Freeze | Ortho  Snap X= 208.538Y=  209.561 [DB 42655 2/7/21069:58:15 AM Final project

:("1)"’)'4«5" J=1 wlsl w0k a0 S

Please Select ‘Reference/Simulation Events/Fault/Fault Group' - Faults\Fault Cases : 7 X
B aXsahe deQ@fwirsa A s W
= ohe Faults Name Type Object modified Object modified by
(B Fault Cases
A& |L1L10 1/19/2020 4:28:14 P|koorosh B ﬂ
ALl 1/19/2020 4:28:14 P|koorosh I Filter
X |L1-L14 1/19/2020 4:28:14 P|koorosh
X L1-L15 1/18/2020 4:28:14 P|koorosh —
X |L1-L16 1/19/2020 4:28:14 P|koorosh
X |L1-L17 1/18/2020 4:28:14 P|koorosh
X |L1-L18 1/13/2020 4:28:14 P|koorosh
X L2 1/18/2020 4:28:14 P|koorosh
X |L1-L3 1/19/2020 4:28:14 P|koorosh
X |L1-L4 1/19/2020 4:28:14 P|koorosh
N |L1-L5 1/18/2020 4:28:14 P|koorosh
A& |L1-L6 1/18/2020 4:28:14 P|koorosh
X |L1-L7 1/18/2020 4:28:14 P|koorosh
X |L1-L8 1/18/2020 4:28:14 P|koorosh
X |L1-L9 1/19/2020 4:28:14 P |koorosh
N |L10-L11 1/19/2020 4:28:14 P|koorosh
A 110114 1/18/2020 4-20-1A Pl by J-rv‘
Ln 17 [141 object(s) of 141 1 object(s) selected [ Y
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slallax ples a5 ol a4 55 LeoiSo 5L 1 Fault Case o >y L3 55 ol aiS =10 b
Lolecaasl ol oals OLES Uast VEY slaadcnl 3 52 50 ) 381 e SLulS s 50 18 s el iy S
Contingency cases For Analysis |3 5 e 4 Clas a5 ax 5 b Il ol 5o Iadoes

B

Busa

L=
g
......

e Ty o pra—
= f-irang
o 15§ Selnang
!
% i
- EF

120 contingencies will be created and analysed. ?'
) ok -

53 &S Sl 32 VY s Contingency slass 5o Sl ol 53 558 e odalin oS skiles

il sdalis LG Show contingencies s o =
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Contingency Case - Study Cases\Basic Case\Contingency Analysis : ? >
BXi e de9Qewwsid A GH e
Name

1 1/19/2020 4.29-08 Plkoorosh
L1-L11 2|0 | Filter
L1114 3 1/19/2020 4:29:08 P|koorosh
L1-L15 4 1/19/2020 4:29:08 P|koorash
L1-L16 51 1/19/2020 4:29:08 P|koorosh
L1-L17 6|7 1/19/2020 4:29:08 P|koorosh
L1-L18 rlim 1/19/2020 4:29:08 P|koorosh
L1-.2 8 1/19/2020 4:29:08 P|koorosh
L1-L3 i 1/19/2020 4:29:08 P|koorosh
L1-L4 10/ 1/19/2020 4:25.08 P|koorosh
L1-L5 nir 1/19/2020 4:29:08 P|koorash
L1-L6 12| 1/19/2020 4:29:08 P|koorosh
L1-L7 13| 1/19/2020 4:29:08 P|koorosh
L1-L8 14| 1/19/2020 4:25:08 P|koorosh
L1-19 15| 1/19/2020 4:29:08 P|koorosh
L10-L11 16| 1/19/2020 4:29:08 P|koorosh

= 1110114 il 17192090 42902 Bl A | I;‘
4 »
Ln1 120 object(s) of 120 1 object(s) selected

Ll el C)\:- 4_<.~J.' )‘ Q\Ja.h )j.laa Ll,LlO .bjkp- J}‘ CJ[}- BL. JL’Z.A U‘j"-’UJ‘J)-*;'L;"

Cﬁw‘ ol OJ‘J QL..:,J Lﬁjwj wl.w‘jk_.daméu &Jb)\')"‘u)"&(‘ﬁli"ﬂJJ'{";J"

B [ S TP PR T (11 QN s —— =
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el e @B sl LIS R 4

:Maximum Loadings

Contingency Analysis Report: Maximum Loadings

- O X
Study Case: Basic Case 1}
Result File: Contingency Analysis AC
Loading Limt: 20.0 [#] ra Overoading Limt: ~ [100 e
Component Branch, Substation Loading Loading Loading Contingency Contingency Base Case and Continuous Loading
or Site Continuous Short-Term Base Case Number Name [0%-110%]
< W [3 4 [%]
il 101 110.1 313 8/EA L2 I -
2[~ 1 1050 1050 27 93|ER 213 ]
3|~ 12 105.0 105.0 327 /€M L1-L3 I
4|~ L8 875 875 270 111 € L5-L6 [ | |
5 | < 2-Winding Transformer5-6 865 86.5) 429 13[€AL5L8 [ |
6|~ L10 838 838 141 30/E™xL11-L14 [ |
7]~ L4 80.7 80.7 19.0 16|/ €A L10-L11 [ |

-
«| | »

Ln1 7 Line(s) of 7 1 Line(s) selected

oLz WContingency sl cl- s > (L o i ol jasiine ISG 55 45 shailes

) 03l
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:Loading Violations

Contingency Analysis Report: Maximum Loadings - m] X
Study Case: Basic Case 1]
Resutt File: Contingency Analysis AC
Loading Limit: 20.0 [ ea Overoading Limt: 100 A
Component Branch, Substation Loading Loading Loading Contingency Cortingency Base Case and Continuous Loading
or Ste Continuous Short-Tem Base Case Number Name [0%-110%]
<] (= Y 1%
il 110.1 110.1 313 8/E™LIL2 I -
2]~ L1 1050 105.0 27 93213 —
3|~ L2 1050 1050 327 /R L1113 ]
i~ 8 875 875 270 1113 1516 [ ] ,
5 | &> 2-Winding Transformer5-6 86.5 86.5) 429 113 € L5-L8 [ |
6]~ L0 8338 8338 141 30| €A L1114 | |
7| L14 80.7 80.7 19.0 16| €™ L10L11 [ S|
Il I j_‘
Ln1 7 Line(s) of 7 1 Line(s) selected y
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Voltage Steps

Contingency Analysis Report: Voltage Steps - O X
Study Case: Basic Case :]
Result File: Contingency Analysis AC
Max. Votage Step  [0.030 7] pu Min Vokage Limt:  [0.95 i pul
Max, Voltage Limt:  [1.05 & pul
Component Branch, Substation Voltage Voltage Voltage Contingency Contingency Voltage Step
or Site Step Base Min_/Max. Number Name [0000pu.-0251pul]
£ pu] pul] [s] pul
» 1 |-+ BUS14 0.251 0.966 0.714 30[ERL11-L14 I -
2 | == BUS12 0242 0.984 0.743 16/€2L10L11 ]
3 |- BUS13 | 0214 0.980 0.765 16[&xL10-L11 | I |
4 |-+ BUS4 0.040 1.003 0.963 113|518 |
5 |-+ BUS5 0.039 1.010 0971 100 % L3-L4 [ ]
6 | =+ BUST1 0.038 0.988 0.950 120| &2 L8-L9 | |
7 |-+ BUSS | 0.038 0.989 0.951 113/ €2 L5L18 | | b
8 |-+ BUS10 0.034 0.983 0.349 113|518 |

=
| | »

Ln1 8 Line(s) of 8 1 Line(s) selected

b oS Al s el pasiie oS shiles iols ol 3 m s 4 by se 3015 ol

Sl dal g
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:Minimum Voltages

Contingency Analysis Report: Minimum Voltages

- O x
Study Case: Basic Case ﬂ
Resutt File: Cortingency Analysis AC
Min. Voktage 0.550 7] pu) Min Voktage Limi:  [0.95 & bl
Component Branch, Substation Voltage Voltage Voltage Contingency Contingency Base Case and Post Voltage
or Site Min. Step Base Number Name [0.714p.u.-0.988pu]
-] lpul pul pul =
1 |-+ BUS14 0.714 0.251 0.966 30[ER2L11-L14 [ -
2 | = BUS12 0.743 -0.242 0.984 16| €™ L10-L11 - 3
3 |- BUS13 0.765 0214 0.980 16| €2 L10-L11 1
4 |-+ BUS10 | 0.349 -0.034 0.983 113 (€™ L5-L8 1|
5 |-+ BUST 0.950 -0.038 0.988 120/ L8-LS N

=
«| | »

Ln1  5Line(s) of 5 1 Line(s) selected

cu.bj.'jajwj wj';as;j.&w oMWﬁjﬁwcwujw‘g ui/.ufm.bff U;'J‘;U'l‘

Al ol ol i 51 LIL LA L o o ol A 5 506l
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S o S e s 58155 sl |, Contingency Analysis n-2 s L

Please Select 'Reference/Simulation Events/Fault/Fault Group' - Faults\Fault Cases : ? X
= ¢ - a ¥ e ) i
B aXsibhe e aiwsd @ & o
=] b Faults Name Type Object modified Object modified by
® Ch Faul Cases Cancel
A |G1G2 1/19/2020 5:14:51 P|koorash ﬂ
X |G1G3 1/19/2020 5:14:51 P|koorosh — I Filter
X |G1G6 |1/15/2020 5:14:51 P |koorosh
X |G1-G8 1/19/2020 5:14:51 P |koorosh
2 |G2G3 1/19/2020 5:14:51 P |koorosh
X |G2G6 1/18/2020 5:14:51 P|koorosh
X |G2GE _1f1 9/2020 5:14:51 P|koorosh
X |G3G6 1/19/2020 5:14:51 P|koorosh
X |G3G8 1/18/2020 5:14:51 P |koorosh
X |G6-G8 1/19/2020 5:14:51 P|koorosh
2 L1010 |1/15/2020 4:28:14 P |koorosh
AL 1/19/2020 4:28:14 P |koorosh
2 L1014 1/19/2020 4:28:14 P |koorosh
A& |L1-L15 1/19/2020 4:28:14 P|koorosh
2 |L1-L16 |1/15/2020 4:28:14 P |koorosh
N L1117 1/13/2020 4:28:14 P | koorosh
[FS MEWET 17192000 4-28-14 BL b ”g
Ln131 (151 obiect(s) of 151 1 object(s) selected |
Contingency Case - Study Cases\Basic Case\Contingency Analysis : ? X
X bhe JeQ@eaws d A& 5
ose
Name Number | Out of Service Object modffied Object modified by
1 19/2020 5:15:00 P
= 210 1/19/2020 5:15:00 P Fiter
€™ |G1G6 30 1/19/2020 5:15:00 P|koorosh
€2 1G1G8 40 1/19/2020 5:15:00 P|koorosh
€2 |G2G3 5/ 1/19/2020 5:15:00 P|koorosh
€ |G2GE Il 1/19/2020 5:15:00 P|koorosh
€ |G2G8 7 1/19/2020 5:15:00 P|koorosh
€2 |G3Ge 8 1/19/2020 5:15:00 P|koorosh
€™ |G3G8 S| 1/19/2020 5:15:00 P|koorosh
€™ |G6G8 10| 1/19/2020 5:15:00 P|koorosh )
‘ > H
Ln1 [0 object(s) of 10 1 object(s) selected
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Contingency Analysis Report: Voltage Steps

ol S sle 1S LT 4 I

Voltage Steps

Study Case: Basic Case 1]
Result File: Contingency Analysis AC
Max. Votage Step  [0.030 7] pu) Min Volage Limt:  [0.95 A bl
Max. Voktage Limt:  [1.05 A pul
Component Branch, Substation Voltage Voltage d Voltage d Clml\ngent:yi Contingency Voltage Step
or Site Step Base Min./Max Number Name [0.000p.u.-0.107pul]
| pul [s fpul pul -
» 1]+ BUSI 0.107 1.060 0953 1[&x%G1G2 I -
2 |+ BUS2 0.090 1.045 0.955 1|&8G1G2 ]
3 |-+ BUS3 0.081 1.010 0.525 5|€™G2G3 | ]
4 |-~ BUS5 0.059 1.010 0.951 1[€™G1-G2 | ]
5 |- BUS4 0.054 1.003 0.949 1|&2G1G2 [ ] =
6 |+ BUSG 0.053 1.000 0.947 6|€RG2G6 ]
7 |-+ BUS12 0.052 0584 0332 6|FmG2.G6 | ]
8 |-~ BUS13 0.051 0.980 03929 6|EMG2G6 | ]
9 |-+ BUST 0.043 0.988 0.945 6|EX%G2G6 ]
10 | == BUS14 0.039 0.966 0927, 6|€2.G2G6 [
11 | == BUS10 0.033 0.983 0.350 10|%™G6G8 ||
12 | -+ BUS8 0.031 1.000 0.969 10/€™%G6G8 | ]

|

Ln1 12 Line(s) of 12

1 Line(s) selected

_’IL‘ ;

i oS shileacal sdd (6,5 oIl Sl a s b ol S e (518 ol
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:Minimum Voltages

Contingency Analysis Report: Minimum Voltages - m} X
Study Case: Basic Case :J
Resuit File: Contingency Analysis AC
Min. Voltage 0.950 [ w2 Min Vokage Limt: 095 i pul
Component Branch, Substation d Voltage d Voltage Voltage d Cortingency Contingency Base Case and Post Voltage
or Stte Min. Step Base Number Name [0.927p.u.-1.010pu.]
- pu] pul] bul
P 1 |-+ BUS14 0927 0.039 0.966 6| %™ G2G6
2 | == BUS13 0929 0.051 0.980 6| €™ G2G6
3 |-+ BUS3 0.929 -0.081 1.010 5|€2G2G3
| 4|-+-BUS12 03932 0.052 0984 6| G2G6
5 |-~ BUST 0.345 0.043 0388 6| & G2G6
6 |-+ BUSE 0.947 0.053 1.000 6|F™G2G6
7 |-+~ BUS4 0.949 -0.054 1.003 1/€2G1G2
| 8|-+BUS10 0.850 0.033 0383 10| %™ G6G8

=
0 | »

Ln1 8 Line(s) of 8 1 Line(s) selected

Ol s 4 5y pelas o2 208" Slolaedi 3 )bt s 5l Ol s 55k G2,GB s [ 5155 &S

L2l o LT B 5 e 8 b 1S L
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BuSs1

WﬁDefine Q;J\jW@\J@SQT&}JJJQJ@JJ)AWUB&‘J\W

Sen a5 ) S g0 e (General Set ;S

H A % -
Edit Data... Switch Event ...
Jump to next page Short-Circuit Event ... -
Switch Off Tap Event ... 1
Switch On Synchronous Machine Event ...
Isolate (with Earthing) Load Event ... (
e , Results for RMS/EMT Simulation ... ¢
] s ’ Resutts for Harmonic Load Flow ...
Show i Results for Frequency Sweep ...
] Path > Results for Quasi-Dynamic Simulation ... E
Calculate > Mutual Data .. &
Output Data > Eeeder ]
o Execute Script Zae
5 Execute Table Report Area ..
. Create Additional Result Box Owner ... i
Redraw Element AT e (
] Disconnect Element Cemyyes 3
n e 3 Virtual Power Plant ... !
] DTl Fault Cases... 2
Cut Planned Outage
1 Copy Common Mode Failure
Delete Generator Derating
- Delete Graphical Object only General Set ...
Shift to Layer > DPL Commands Set ...
l Ed_it Frahemis Station Control ...
T aigoment ’ Powes-Frequency Controller ...
Hide Result Boxes Tap-Controller .
Define template Shunt Controller
fshiiabeck Plant Model/Load Characteristic from C
% Edit Graphic Object e — =

Cable System ...




QY‘).&‘\S&.&UQL‘J‘¢L‘Jébﬁwjl{&\oﬁ;l.éGeneralset oS Gos p SIS Sl

TCew] o 03l QL.L; Ll el g_)l.>::.:\ Coond

Set - Study Cases\Basic Case\General Set : ? =
BXsme dea®@Caws d A Fd oo
Name Order Type Object modified Object modified by
P - 0
=% |BUS7 1. 12/17/2019 2:34:47 |koorosh
e+ |BUSS 2 12/17/2019 2:34:49 |koorosh
= |BUSS 3 12/17/2019 2:34:50 |koorosh
= |BUS10 4 12/17/2019 2:34:24 |koorosh
=" |L15 8. Line Type9-10 12/14/2019 3:23:53 |koorosh
=" |L16 6. Line Type10-11 12/14/2019 3:26:10 |koorosh
= |L18 7. Line Type13-14 12/14/2019 3:29:20 |koorosh
= [L14 8. Line Type9-14 12/14/2019 3:25:49 |koorosh
&7 |lLoadb 9. 1/18/2020 1:23:56 P|koorosh
7 |Load9 10. 1/18/2020 1:23:57 P|koorosh
&7 |Load10 11. 1/18/2020 1:23:44 P|koorosh
&7 |Load11 12. 1/18/2020 1:23:45 P|koorosh
#F7 |Load14 13. 1/18/2020 1:23:48 P|koorosh
=5 |G8 14, G8_Type 1/15/2020 2:03:20 P|koorosh
g |2-Winding Transformer8-, 15. 2-Winding Transforme| 12/17/2019 2:36:16 |koorosh
@ |2-Winding TransformerS-, 16. 2-Winding Transforme| 12/17/2019 2:36:26 |koorosh
@ | 2-Winding Transformerd-, 7. 2-Winding Transforme| 1/15/2020 2:18:33 P|koorosh
e |2-Winding Transformerd-* 18. 2-Winding Transforme| 1/15/2020 2:37:48 P|koorosh
=2 | Shunt/Filter 18. 12/17/2019 2:39:59 :koorosh -
4 | »
Ln1 |20 object(s) of 20 1 object(s) selected

Olis s Ll Jleds aSccand QLI Yo (glyls sids bl axbocanl ascin a5 ) shilea
.L;:L'L}ﬂ Y W oJ\J
}gub@”ﬁﬁ‘\s&\ffuW)m;}:ﬂbdose 55 L oLl salin 31

iy a5 (G ey 534S Sl pl b oS (6 e 3l ol e Contingency

Whole System O ;3 45 Lk 3, » Create Cases For .3 s s Contingency

S Jg.&l L}JLEAV.:&?A «S.:.JS Cewl 0 ul.>=’2;\ (W JS)
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Contingency Definition - ..ase\Contingency Definition.ComNmink

Creation of Contingencies
" Generate Fault Cases for Library
% Generate Contingency Cases for Analysis

—Outage Level
™ n-1cases
¥ n-2cases
Network Components
Create Cases for | Whole system E]
Selection
[~ Lines/cables [~ Series Capacitors
[ Transformers [~ Series Reactors
¥ Generstors

Execute

Close

Cancel

Contents

Add

55 » Set cws i Selection bl ) wtesS 0 ol | Selection «, 3
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Contingency Definition - ..ase\Contingency Definition.ComNmin...

Creation of Contingencies
(" Generate Fault Cases for Library
{* Generate Contingency Cases for Analysis

—Outage Level
™ n-1cases
V¥ n-2cases
™ n+ cases of mutually coupled lines/cables

Network Components
Create Cases for | Selection E]
Set v+

Select ...

Paste

Reset




Please Select "Set' - Study Cases\Basic Case :

? X

8 X ¥ B &y HaQawess ) b &
Name Type Object modified Object modified by

Cancel |
| Fitter

Ln1

1 object(s) of 29

1 object(s) selected

4 |>[;
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sl a5 3550 5 a3 S LIl S sl 25 Oles General Set L=l ;5 &5

Contingency Definition - ..ase\Contingency Definition.ComNmin... ? x ‘
Creation of Contingencies Execute | |
" Generate Fauk Cases for Library a I
(* Generate Contingency Cases for Analysis 4”LSE i

Cancel
Outage Level |
™ n-1cases Contents | |
¥ n-
v n-2cases L’ |

[ nk cases of mutually coupled lines/cables

Network Components
Create Cases for | Selection j
Set bt ﬂ ... Case"General Set
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s 0L Ol a3 N-2 Cases 3Ll

18
Liw D

DIgSILENT PowerFactory 15.1

I ™% 190 fault cases will be created.
0OK?

Contingency Case - Study Cases\Basic Case\Contingency Analysis :

BAX e D0 &

T - 88 1/18 5:56:04 P koorosh
€™ |2-Winding Transformer4-] 189|7 1/19/2020 5:56:04 P|koorosh
€2 |2-Winding Transformerd-{ 190| 2 1/19/2020 5:56:04 P |koorosh
€2 |2-Winding Transformerg-) 1810 1/19/2020 5:56:04 P|koorosh
& |2-Winding Transformer8-7 182/~ 1/19/2020 5:56:04 P|koorosh
€™, |2-Winding Transformerg-] 183|110 1/19/2020 5:56:04 P |koorosh
€ |2-Winding Transformer8-) 184|[7 1/19/2020 5:56.04 P|koorosh
€ |2Winding Transformerd-, 185/ 1/19/2020 5:56:04 P koorosh
€2 |2-Winding Transformerd-, 186| 1/19/2020 5:56:04 P |koorosh
&2 |2-Winding Transformerd-7 187|7 1/19/2020 5:56:04 P|koorosh
€= |BUS10-2-Winding Transh 83| 1/19/2020 5:56:04 P |koorosh
€2 |BUS10-2-Winding Transf) il 1/19/2020 5:56:04 P|koorosh
&® |BUS10-2-Winding Transfi 81|~ 1/19/2020 5:56:04 P |koorosh
€™, |BUS10-2-Winding Transfi 82\ 1/19/2020 5:56:04 P |koorosh
€™ |BUS10:GB 80| 1/19/2020 5:56.04 P koorosh
€ |BUS10-L14 4|0 1/19/2020 5:56:04 P |koorosh
€ |BUS10-L15 ralimi 1/19/2020 5:56:04 P |koorosh
&>, |BUSI0-L16 2\1 1/19/2020 5:56:04 P |koorosh
€= |BUS10-L18 30 1/19/2020 5:56:04 P |koorosh
€ |BUS10-Load10 izilml 1/19/2020 5:56:04 P |koorosh - |

>

Ln1 190 object(s) of 190 1 object(s) selected

o ls il s s Contingency Case




Lile 190 Fault Cases l;ls o 0 Sl o Sl sl 0303 OLLS oS shailes

s bl s CONtingeNcy LT 55wt sla DI sla W5 mlane 2ol
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Report Contingency Analysis Result ¢35l ol avlowe =k 50T & J-

r.i‘)‘bﬂ.:»

:Maximum Loadings

Contingency Analysis Report: Maximum Loadings

- O X
Study Case Basic Case v
Resutt File: Contingency Analysis AC
Loading Limit 80.0 gl % Overloading Limit: hm ﬂ [%]

Component Branch, Subst... Loading Loading Loading Contingency Contingency Base Case and Continuous Loading
or Ste Continuous Short-Tem Base Case Number Name [0%-93%]
k3 [%] [%] [%]
P 1 |-> 2-Winding Transformer5-6 933 933 429

195 [, 2-V0inding Transfomers7-2-Windno() | R | <

< | v
Ln1 1Line(s) of 1 1 Line(s) selected
|17 4141 » | MINIEEE 14 Bus System {~ Time Overcurent it { RX Plat /.

MJ«Q.’LAJVJ\JS) Vwbmo\wb)\&a’;&w‘;).ﬁ ‘\Scf’d‘a-)b J_}J@ eMWAS)_}bLQJb
e 33 ol S0 0k e s e ol s ) Olegan jskac 4 58 gl il

ASs i o3 93/3 Olsae o Sl o b w0 b ) sy
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.Loading Violations

Contingency Analysis Report: Loading Violations

- ] hes
Study Case Basic Case |
Result File: Contingency Analysis AC
Loading Limit: 0.0 [ ra Overoading Lmt: |10 @

Component Branch, Subs... Loading Loading Loading Contingency Contingency Base Case and Continuous Loading
or Site Conhnuuus Short Tam BasE CBE Number Name [0.0%-933%]
2 = 2-Winding Transformer$ -5 93 933 429 186 | €™ 2-Winding Transformerd-7-2-Winding(1) I -
2 | o> 2-Winding Transformer5-6 92. 927 429 188 | €™ 2-Winding Transfommer4-7-2-Winding Trans [ |

< | i
In1 [QLine(s) of 2 1 Line(s) selected

=== M| 4] | M]\IEEE 14 Bus System {” Time Overcurent Plot [ R-X Plot /

Te
3353050 b4 feats aomy e 55 Sl 5 Ss 2 Sle et DL Sl Gasile &S ) shilea
S0 e ssk At la wbay Jeate il 5 5 Vot Gl b 4 feate 15 50 oS0 -
a Jeate Sl VS Gl b Jeate Gl 0 a8 e s 5 W 2o s
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Voltage Steps

Contingency Analysis Report: Voltage Steps - m] X
Study Case: Basic Case :]
Result File: Contingency Analysis AC
Max. Vokage Step [0.030] | pu) Min Vokags Limt:  [0.95 A pul
Max. Vohtage Limt:  [1.05 A pul
Component Branch. S.. Voltage Voltage Voltage Contingency Contingency Voltage Step
or Stte Step Base Min./Max. Number Name [0.000p.u.-0.109pu.]
pu] pul bul -
1| === BUS3 0.109 0.989 0.879 186 | € 2-Winding TransformerS-7-2-Winding(1) I -
2 [+ BUSS 0.041 1.000 0.959 178 € GB-2-Winding Transformerd-7 [ ]
3 |+ BUS7 0.036 0.995 0.959 178| % GB-2-Winding Transformerd-7 [ ]
P4 |- BUS14 0.073 0.966 0.892 186 | €™ 2-Winding Transformer§-7-2-Winding(1) 1]
5 | == BUS11 0.051 0.988 0.937 186 | € 2-Winding Transformer3-7-2-Winding(1) [ ]
& |- BUS10 0.094 0.983 0.889 186 €2 2-Winding Transformer3-7-2-Winding(1) ]
-
| | 3
Ln4 6 Line(s) of 6 1 Line(s) selected /

Oljen 4 45 35 Aalsa 4 ol s by o Sy o o 2y L5 )b s 51 OLe o
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bl

sl d, 5l s o3y dﬁ‘i"‘("fsd" oslizal (g, 108 U)j\wgﬁb sl
S osll(Distance) ks s (Over Current)ol > sl

eslaal 5 Il gl o 5 M\ijd) b b Sl g L
4 by S I3 0 5 S 1l 108 e (5,8 ol | ol Laas 4

(’TSJA&SJJ} ojjﬂjb \)LA

=)

Open Data Manager ™ (s «y3S (5, pus aibs U5 51 6l
(S S L Relay « by e s s Library cas 5l e L oS 0 SIS

3 S e bl gl LU 5 s o0 055 00w b e LU Sl e
See Paste 1 s |, Relay S e
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'-_'3 Data Manager - \Library\Relays : — O X
& & By BOO e AR ed
= OOl Library :I Type Object modified Object moc

titil Characteristics
00l Composite Model Frames

Ol Conductors

[# il General Composite Folder

0fl) Harmonics

{00 IEC Standard Cable

bl Induction Machines

[ fill Induction Machines (old version)
[ OO Motor Driven Machines

tti) PV Panels

& o0 S

[ [ Seripts Edit

[ i) Standard N Find
ftl Standard h n
[0l StationWal
Ot Templates
[+ OO Transforme Copy
HHl Types

Cut

& ) V13.2 Mod Move .
HHt V14.0 Star New
I+ AR V14 0 Star
Ln1 |5 object(s) of Delete
o : Rename

Select as Base to Compare

Export ...
Import ...

2006 7-23:16 P| Administ

6/12/2006 7-23:16 P|Administ

[1ia]

il |Genenic 6/12/2006 7:23:16 P| Administs
il |Relays 6/12/2006 7:23:16 P| Administ:
oon [vTs |8/12/2006 7:23:16 P| Administ

L K silks 15l e 5 Library siRelay L6 os 7 oS 5l

;ﬂvu el 534S o550 4 bgye LU s IS illas
¢l 5 m3les | New Folder.c..l Final Project

Paste ol ;3 1) edd S LG s liSe Relay | i

= @& Final project

M &3 RELAY
(0t Relays
& &0 Lbrary
+ 5% Network Model
ot Operation Scenarios
il Study Cases
@ Sefttings

3 SIS sl il s g LBl s &S (gl sl o V..:S\j:.:.a J=

oS oslizal LT o




6}‘&?4’)03%.

sl e s New Device a8 Ol 5 5l 355 5 Cand O 434S

s plail | (1S 4 Relay Model

S 2650 2 orlpbaens ol (IS Ay LT Lt (g5 el s oS 55

S Sl SIS ol

Switch Off

New Devices

Edit Devices Fuse ...
Edit Cubicle

Current Transformer ...
Remove Switch

Violtage Transformer ...
Jump to next page

Current Measurement ...
Create Textbox for Device Voltage Measurement ...
Create Textbox for Cubicle
Define »

Add to >

PQ Measurement ...
External Measurements ...
Dicconnect Side Line Drop Compensation ...

Reconnect Side

Surge Arrester ...

3530 5k 5 o2y Relay Model 35 g, » SIS'L J-
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Relay Model - IEEE 14 Bus System\BUST\Cub_2\Relay Model.ElmRelay ? > ‘

CurmrentVoltage Transformer
Max./Min. Fault Curents

Description

caow

Name Relay Model

Cancel
Relay Type vlel_..
< Contents |
Application | Main Protection j Device Number |1 3.
Location
Reference Vl - |
Busbar | IEEE 14 Bus System\BUS1

Remote End | IEEE 14 Bus System\BUS2
Connected Branch | IEEE 14 Bus System\L1

[~ Out of Service
It firutior
Net Elements
Rel”.Bm® Sta”,IntRef
| =
2

A
4 [ »

RE|ayTypew)\ W‘NSLSJ\K €L’ \‘)JE.;J‘)‘}A ‘d) V.:.a‘jsdc oﬁ:l.g: L.J'i‘Jb

Select Project Typeay ;S 555 » Of 3l 5 oS oo SIS ol 0 55 2B 555

o3liinl 033 S oS o35 Relay Lb s S g lulal gla JJJ\M\W \ﬂjcrﬁ;&a&ﬁ
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=

Category:
Name |Relay Model
Relay Type v+ | .
Application Select Global Type ... S
Select Project Type ...
Losatien New Project Type ...
Reference
e Paste Type
Remate End Remove Type

Connected Branch | IEEE 14 Bus System\L1




b s g s sl e o S e SIS New Project Type < S g5, » S|

&bﬁ\wésp@j

ol Slol 4,
L sl 20 Select Project Type <3S (g5, » SIS 51

GO )\ Jf,lﬁ OT )‘ St CW v.;.’b—L.»: °3}ﬂ, DL 456‘ Relay

Overcurrent Relays=>General Electric=>IAC Serie>50Hz—2> Inverse

(w235 sl 15 IACS1

Relay Model - IEEE 14 Bus System\BUS1\Cub_2\Relay Model.ElImRelay * ? X ‘
S —
Curmrent Voltage Transformer Name |OC Relay 1 Cancel
= nc: |
Max./Min. Fault Cuments Relay Type w |+ | . Sere\50Hz\Inverse\JAC51B321A
L Contents |
Description Application [ Main Protection | Device Number |1 3:
Location
Reference Vl |
Busbar ﬂ IEEE 14 Bus System'BUS1
Remote End ﬂ IEEE 14 Bus System\BUS2

Connected Branch = | IEEE 14 Bus System\L1

[~ Out of Service

Slot Definition:
Net Elemerts
Rel”,Em* Sta”, IntRef
pCt-3P/32d0 -
Meas 3ph/310 |Meas 3ph./310 :I
Toc ¥ Toc
loc Y loc
Toc Earth ¥ Toc Earth
loc Earth ¥ loc Earth
Logic Ph ¥ Logic Ph
Logic Earth ¥ Logic Earth
w
« o
Slot Update Create CT
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NELHp P Application . ;522108 OC Relayl |, &, el ol Loy o
(oS oo ol O 2 | Main Protection . v S

ﬁ}&@ﬁ)om J)‘jcreateCTLsﬂC«iﬁdj)ﬁ

Current Transformer - IEEE 14 Bus System\BUS1\Cub_2\Current Transformer.StaCt ? X

5
Basic Data Name I I
Addttional Data

Type :]_l Cancel
Description 4’

[T Out of Service
Cubicle v - l

Location

Busbar 1] |EEE 14 Bus System\BUS1

Branch | IEEE 14 Bus System\L1

Orientation I-> Branch l.l

Primary Secondary

I 1 - I | | 1 - I
Set | Connection |Y vl

Ratio: 1A/1A Complete Ratio: 1A/1A
No. Phases 3 vl Phase Rotation ab<c v

S 2 SIS s 5 TYPE Cad ol w5y i 6 » SISL Ll s

L s CT S (g i 5l New project Type
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Current Transfarmer Type - Equipment Type Library\Current Transformer Type(3).TypCt *

Name [Carent Transomer e

Addtional Data

il

Primary Taps Secondary Taps Cancel
Description A A

> - i :

w&‘jwcﬁsdéuw\boﬁgﬂiﬂType fbwuﬁ\JJ

Ol 1wl ) 0L > Secondary Taps cws sl 5 el 00+ OL ~Primary Taps
.r':;SL;‘
S e 1 O el Jl il 5 sl s 45 S ol

Cs\jﬁ‘mpGMWDTJ@TMJU\‘«S@@L;M)Q,u,d\mﬁ\ﬁ

ety 4l IDMT ¢ 4, Bl e
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el ol LG loc sToc jse 55 31,18 oyl

Slot Definition:
Net Elements
Rel* Bm= Sta" IntRef

Cr-3P/x10 ¥ Curmrent Transformer -

Meas 3ph/310 |Meas 3ph/310 . :|
P Toc Toc ]

loc Y loc

Toc Earth ¥ Toc Earth

loc Earth ¥ loc Earth

Logic Ph ¥ Logic Ph

Logic Earth ¥ Logic Earth |

-
‘ ur'

IOCjTOC LSJ)J’.“K'.‘:S)LU;Q&.\ Jﬁ‘d)‘: 34> ob))&ﬁq)) g}i‘(’?«k‘;ﬁs‘f J=
b ) aasite o Sl eslinal b 4SSl S oS iS5 s Wl Slades asis 35

(et rl;;.'s\ Iy 108
5 i sl wledas 515 loc Earth 5 Toc Earth s, » SIS L 33 Lo e opl o

BRI Ll @ sl eisp onl 0o |55 Out of service gl
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54y SRl Sl g SIS St plasil [ (65108 e aaseiin ot Sl eslizal L 1ty
< edit relevant object s «. 3 5l (0o SUS Ok (55, 2 CT i

(S 5L |, Relay Model

5| Object Filter: *ElmRelay — O X
YO ww s AA W
Name In Folder Gnid Category Relay Type Application | Device Number Reference

TypRelay BlmTem StaCub

|IEEE 14 Bus System |Overcument |IAC51B821A -

| | d
< |l4] 4] »| PI[\_ Fexble Data_J Scales '\ Basic Data/ Cument/Voltage Transformer _{ Max./Min. Fault Curents _J Description [

Ln1 1 object(s) of 1 1 object(s) selected

4.2.3.;)'\}UJJAng‘)fgd,wub@bc&ﬁwob\)d&oﬁ%ﬂéudjamO.i“))

Ol 4 Of aasiin e Time-Overcurrent Plot s« 3§ Clisl e 5 Show

13 o o3ls
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= Object Filter: *ElmRelay — m] e

%@ﬁlwi«?' o AR

@ v Name l In Folder

Edit

Edit and Browse Data
Mark in Graphic
Isolate (with Earthing)

Calculate b
Show Graphic
Show > Bar-Diagram (Buses;
Find Bar-Diagram (Branches)
Execute Script Vector Diagram
: Execute Table Report Add to Time-Overcurrent Plot
= Settings > Time-Overcurrent Plot

StationWare > { N 1=
Cut | | _’[—

Copy Current/Voltage Transfomer _{  Max./Min. Fault Curents _{ Description /

Move .. ag &L Dr

New (Relay Model)

Define >
Add to >
Delete

Select as Base to Compare

Select All
Output >
Spread Sheet Format >
J}Juv.» osls OLES 4.3‘) U'i‘ daiin LT J=
1
=]
o1
oo s P S S . L P S S S S L P S S S S S
13200k 100 1000 10000 oA 100000
BUSTICun_TIOC Relsy 1
Time-Ouvercurers: Pict | Dase: 172072020
A




| T8 ol b el el G e ol s o) cpl ol il oS slailen

Zr':ls‘_}iJ':SIDMTLSUJ“:’
S330e bt (S9) p Il s o 3L Ol el amins aasiine cove gy, SIS Lo L

::ﬁjl{ﬁ)‘omljm;s@&:ls

Instantaneous Overcurrent - IEEE 14 Bus System\BUS1\Cub_2\OC Relay1\loc.Relloc ? X ‘

Measure Type:  Phase Cument (1ph)

Tripping Times
Blocking Name loc ﬂ,
| Desciption ~ Twe | ... C\IAC Serie\50Hz\Inverse\IAC518821A\oc Relay |
I~ Out of Service
Tripping Direction ]—None—z
Pickup Cument 5 +{ secA 05pu. 250.pn.A
Time Setting foo Hs

Total Time 0.03s
ilos dy ST 2w L1OC Slass a5 by o 0 s 555 o0 odalive 45 shailan
3 o0 wlas ) ST o Pickup Current e s i L

SN oS ol o5k L) ST i sl ol TKA b gl 51605,08 0L O
S s )y CdS L LI KA I i SU o~

Instantaneous Overcurrent - IEEE 14 Bus System‘\BUS1\Cub_2\OC Relay1\loc.Relloc * ? x ‘
IEC Symbol: 1> ANSI Symbol: 50
_ Measure Type:  Phase Cument (1ph)
Tr Tir
- fipping Times Cocel
Blocking Name ||’JC
Description Type | . CUAC Serie\50Hz\Inverse\AC518821A\oc Relay
-+ {7108 cf Service
Tripping Direction None -
o Pickup Cument P 0 E’i secA 4.pu 2000. pri A
Time Setting lﬁ 0 3: s
Total Time 003s
{0
0ot L
w0 o0 0000 A =
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5o dy sl Cwd pickup current 0 S 5L Ll jasise IS5 s a5 shiles

4.'49-)3 beﬁ:b)\}CT 4\.:)‘5‘ QL_‘J?- \:a.:-’ﬁﬁi o)\.b“\.ab d)plckup )‘J.E.A A Qlil.w

;3,08 bt 512 KA o5lil 4 SUr Slas el 00 CT aJyl 0l o liie Sl

LS°J">""i“d)w)ﬁ\wdj)f&ﬁ)bﬁzb‘ﬁ)bﬂﬁ”‘OJTOCMMMJL}

TR UM L) k| Sk (D E @ B e RSB

B8

L —

g (Gl 11 Dkt

*\E\T

TREN| vs 7= 1
Time Overcurrent - IEEE 14 Bus System\BUS1\Cub_2\OC Relay1\Toc.RelToc

? x|
IEC Symbol I ANSI Symbol 51
Tipping Tmes Measure Type Phase Curent (1ph)
Cancel

Blocking Name /E
Description Type | .. CAC Serie\50Hz\Inverse \IAC51B821A\Toc Relay

I~ Out of Service Calculate

Toping Drection~ [None =]

Characteristic [\AC inverse GES70018 ]

Current Setting 0.5 HsecA  05pu. 250.piA

Time Dial 0.5 =

—C—0

e 0l O 5l aS el L > 4 by e Current Setting isw o s opl 3

j\djsw\u;ujgbﬁfﬁﬂme Dial SAS 2035 Jes gyt 6L ) s
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Time Overcurrent - IEEE 14 Bus System\BUS14Cub_2\0C Relay1\Toc.RelToc * ? X

p%uiw'fiv@[;@%]ﬂlgﬁQ@:ﬁ::.:mlllf— PRI " T WSS § e

R
;T:ZTM& Name ’ [Toc : Cancel
| Desciption T = | .. C\IAC See\S0Hz \Inverse\IAC51B821A\Toc Relay
. I™ Out of Service Calouate
Tripping Direction ,_l
+ Characteristic [1AC inverse GES7001B |
Cument Setting mseci\ 1.pu 500. pi A
o1 E\D\ Time Dial lﬁl 3:
—— 0
s>we 0/2 o3l wTime Dial 5 <oy ) o311 & Current Setting osls 13 L
el s K8l Jl 6 4wl
:ﬁ)'\.xj\&.»l_l L o5y 5ol S el gl G a5 Sas o sdalin <l
=
o1 \
(1] - 4 L 4 - R L - 4 - - L - - L - - - 4 4
1000 10000 =]
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QQﬁJ}&bJ[}\}W‘oJ;JA&u\NMﬂoT}gY

QL&J.>-J‘ d)cbj.j;:ﬁ DML:;VO‘\SJ‘}]G.;L@

..,La:.sdu'biv'-j LgﬂTAOW sl

Cwd 31 5 Output Calculation Analysis <o S 51 4, >3 ,5 Sl sdalice gl

:V-"’)‘J Relay

I DIgSILENT
| PowerFactory
I 15.1.7

| Project:

| Date:

1/20/2020 |

Relays Detailed

Short-Circuit Calculation / Method :

complete

3-Phase Short-Circuit

/ Min. Short-Circuit Currents |

Short-Circuit Duration
Break Time
Fault Clearing Time (Ith)

Fault Impedance
Resistance, Rf
Reactance, Xf

| Grid: IEEE 14 Bus System System Stage: IEEE 14 Bus Sys | Study Case: Basic Case | Annex f1 1
| OC Relayl Relay Type : IACS1B821A |
| Ct-3P/3xI0rrent Transformer Leocation : Busbar BUS1 / Ratio : S500R/1A |
| Branch H A Connection : ¥ |
| : I
| Toc : Toc ( IEC: I>t ANSI: 51 ) Tripping Current [pri.A] Tripping Time |
| Current Setting : 1.000 sec.R 500.00 pri.A 1.000 p.u. 17.026 £512.93 0.052 s |
| Time Dial 0.200 Time Shift 1.000 |
| Characteristic IAC Inverse GEST7001B I
| Iec : Iec ( IEC: I>> ANSI: 50 ) Tripping Current [pri.a] Iripping Time |
| Pickup Current : 4.000 sec.h 2000.00 pri.A 4.000 p.u. 17.026 £512.93 0.030 s |
| Time Setting : 0.000 3 |
| Total Time : 0.030 s |
| Logic Ph : Logic Fh Iripping Block: Iec Iripping 0.030 = |
| Breaker Cubicle Branch Busbar / Substation Fault Clearing Time |
| Switch Cub_2 L1 BUS1 / 0.030 s |
| Logic Earth Logic Earth Tripping Block: Tripping 9999.999 s |
| Breaker Cubicle Branch Busbar / Substation Fault Clearing Time |
| Switch Cub_2 L1 BUOS1 / 0.030 s |
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Relays—> Distance Relays—>untested->General Electric> GE Distance

:r,:;&:,og_é.ijijz L ol 1y by o dy sk alS e 5l eslanal b

Relay Model - IEEE 14 Bus System‘\BUS1\Cub_3\Distance Relay 1.EImRelay * ? )4

Max_/Min. Fault Curents

Current/Voltage Transformer Name |Distance Relay 1

Description

121

Cancel
Relay Type :I - | ... ed\General Blectric\GE Distance
- Contents |
Application | Main Protection LI Device Number |1 5.
Location
Reference Vl |
Busbar | IEEE 14 Bus System\BUS1

Remote End | IEEE 14 Bus System\BUS2
Connected Branch ﬂ IEEE 14 Bus System\L2

[~ Out of Service

Slot Definition:

Net Elements
Rel” Bm™ Sta” IntRef

pCt -
Wt

Measurement |Measurement

Polarizing Polarizing
Starting Ph-Ph | Starting Ph-Ph
ZD1 ¥ ZD1
ZD2 vZD2
ZD3 vZD3
ZDT2 vZDT2 -
O | o
Slot Update | Create CT | Create VT |

V.:«SL_Q..{J.’G]::PT WL’CT]"’ijMJéU‘)é‘J"




oS o ool | Create VT (g« S s

Voltage Transformer Type - Equipment Type Library\Voltage Transformer Type. TypVit ? x L
Name |Voltage Transformer Type
Transf Dat ‘
ransformer Data Model Type Cancel |
Addttional CVT Data {* |deal Voltage Transformer ‘
~
Description Voltage Transformer

" Capacitive Voltage Transformer

Rated Output |0. VA

Primary Taps (L-L)
Vv

> —— -

) petl e oS Lo SU5 Sl |, Primary Taps(L-L) s sl ol 5L (g o e 53

2 olie l (el 132KV L2 Lot 315 il a4 5 U oS bl s 513 01 55 )
V.:.SL;A J)‘j oﬁd.; &\)bdjw

b el o VT o g ool

V,:;ifoOut of service 1,ZTD2, ZTD3 s il o), Slakes Jol o 2 5 Jb-
SP REES VS PV YRR DA IO
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Line - IEEE 14 Bus System\L2.EImLne ? X
Load Flow Type vl = | Equipment Type Library'\Line Type1-2 el
Terminal i Vl - | IEEE 14 Bus System\BUS1\Cub_3 BUST
Figure >>
Complete Short-Circut Teminal | |+ | IEEE 14 Bus System\BUS2\Cub_2 BUS2

Zone I'I'erminali - ﬂ Jumpto ...
Area I'I'en'rlinali v ﬂ

- I~ Out of Service

RMS-Simulation Number of Resulting Values
EMT-Simulation Rated Cumrent (act.) 1. kA

parallel Lines |1 Ll

——5 Pos. Seq. Impedance, Z1 21,6575 Ohm of—

T Pos. Seq. Impedance, Angle  71.87321 deg
Optimal Power Flow ‘ Pos. Seq. Resistance, R1 6.75 Ohm
Reliabity Themal Rating haid Pos. Seq. Reactance. X1 20.619 Ohm

_ Length of Line |1_ kem Zero Seq. Resistance. RO 0. Ohm
Generation Adequacy Dt Fact |17 Zero Seq. Reactance, X0 0. Ohm
Tie Open Point Opt. ng radior . Earth-Fault Cument, lce 0A
- Earth Factor, Magnitude 0.3333333
Cable Sizing Earth Factor, Angle 180. deg
Description Type of Line Overhead Line
— Line Model

* Lumped Parameter (PI)
" Distributed Parameter

Sections/Line Loads

Ces) 0 03l QLJ».: JAJ.; LSLQ U‘:“b l.: L w\.)..:ﬂ\ ‘)‘J..Eﬁce.,\.j: )b < °J'>"“.’. BE
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Jistance Mho - IEEE 14 Bus System\BUS1\Cub_3\Distance Relay 1\ZD1.RelDismho *

|[EC Symbol: ~ Z>> ANSI Symbol: 21

? ot
Are compensation Zone: 1 Uit : Phase-Phase
be Characteristic: Mho Offset X Cancel |
Description Name |ZD1
_ ey |
Type | ... Untested\General Blectic\GE Distance\ZD1
™ Out of Service 4|
Tripping Direction | Forward LI
Replica Impedance |E-_2TEDBE sec.Ohm |21_69575 pri.Ohm

Reach Muttiplier |ED. %
Relay Angle |7D. deq Character. Angle  |90. deg

Offset

Factor (Zoff/Zmax) |'Il

Impedances

Line/Branch 8218087 sec.Ohm 71.87321deg

Reach at Branch Angle  6.570956 sec Ohm  17.34732priOhm Y 79.95724 %
Reach at Relay Angle 6.574469 sec Ohm  17.3566 pri.Ohm

Ceand 3 1 ot il lie Lot 48 ool Gl Il 4 by jo WU IS5

Reach Multiplier as,s 5 wuSCs 515 0 Primary i, ;> 5 Replica Impedance

‘L?U‘\SLSM‘)JGCMA\ OMWJAJ.; Oﬂ‘il{p‘)b 45))@“(&.)@)\}//\' b
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Distance Mho - IEEE 14 Bus System\BUS1\Cub_3\Distance Relay \ZD1.RelDismho *

|[EC Symbol:  Z>> ANSI Symbol: 21

Zone: 1 Uit : Phase-Phase

Arc sati
compensation Characterigtic. Mho Offset X

Description Name [zD1

[~ Out of Service

Tripping Direction | Forward j
Replica Impedance IE.S?M? sec Ohm

Reach Multiplier |1D'|1 %

Offset

Factor (Zoff/Zmax) [0.

Impedances
Line/Branch  8.218087 secOhm  71.87321deg

Reach at Relay Angle 6.57447 sec Ohm  17.3566 pri.Ohm

Type ﬂ ... Untested\General Bectric\GE Distance \ZD1

Reach at Branch Angle  6.570956 sec.Ohm  17.34732 pri.Ohm

I b

|17_ 3566 pri.Ohm
Relay Angle I7D. deg Character. Angle ISO. deg

ﬁsﬁww\)bw\.&n\//\' Qb;;ﬁ-bfﬁéﬁ%gwqbﬁf@YLL}@

Lo ys bl (Js wspe 5,05 ol Primary_z:s, Replica Impedance .3 s s

w‘éﬁdww‘jw\//\' J.;‘J_’Lﬁ‘ﬁcw‘oﬁowbuT)jbhgéM)Jﬁ
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Line - |EEE 14 Bus System\L4.EImLne ? X
- E
Load Flow Type vl - | Equipmert Type Library\Line Type2-5 — |
Teminal i w| = | |EEE 14 Bus System\BUS2\Cub_8 BUS2
) Figure >>
Complete Short-Circutt Teminal | | » | IEEE 14 Bus System\BUS5\Cub_6 BUS5
Zone | Teminal i - ﬂ Jumpto ...
Area | Teminal i - ﬂ
- I~ Out of Service
RMS-Simulztion Number of Resutting Values
EMT-Simulation | Rated Curmrent (act.) 1. kA
parallel Lines 1
Pos. Seq. Impedance, Z1 31.87304 Ohm
_ P ters Pos. Seq. Impedance, Angle  71.86633 deg
Optimal Power Flow ‘ Pos. Seq. Resistance, R1 9.92 Ohm
Reliability Thermal Rating ﬂ_’ Pos. Seq. Reactance, X1 30.29 Ohm
_ Length of Line |1_ km Zero Seq. Resistance, RO 0. Ohm
Generation Adequacy — s |17 Zero Seq. Reactance, X0 0. Ohm
i ct: .
Tie Open Point Opt e Earth-Fault Cument, Ice 0.A
- Earth Factor, Magnitude 0.3333333
Cable Sizing Earth Factor, Angle 180. deg
Description Type of Line Overhead Line
Line Model

@ |umped Parameter (PI)
" Distributed Parameter

Sections/Line Loads

1l el il 12131/87304 L4 Ls Sl [ 4 a5 L

Replica Impedance=21/69575+50%(31/87304)=37/63227
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Distance Mho - IEEE 14 Bus System\BUST\Cub_3\Distance Relay 1\ZD2.RelDismho ? X

IEC Symbol: ~ Z>> ANS| Symbol: 21

127

v oEarE

Arc compensation é:e.acth ilho Offset X . e Cancel
Description Name [zD2
Type | .. Untested\General Blectric\GE Distance \ZD2 [ e |
[ Out of Service Timer
Tripping Direction IForward ;]
Repiica Impedance  [14.93179  secOhm 376327  pi.Ohm

Reach Multiplier IID'D_ %
Relay Angle I?D. deq Character. Angle ISD. deg

Offset

Factor (Zoff/Zmax) [0.

~ Impedances
Line/Branch  8.218087 sec.Ohm 71.87321deg
Reach at Branch Angle  14.92381secOhm  39.35887priOhm  181.5972 %
Reach at Relay Angle 14.93179sec.Ohm  39.41993 pri.Ohm
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Line - IEEE 14 Bus System\L5.EImLne

Concous 0

Load Fow

Complete Short-Circuit

RMS-Simulation
EMT-Simulation

Optimal Power Flow
Reliability

Generation Adequacy
Tie Open Point Opt
Cable Sizing
Description

B

Type w | | Equipment Type Library\Line Type2-4
Terminal i w| = | |[EEE 14 Bus System\BUS2\Cub_4
Terminal | w |+ | IEEE 14 Bus System\BUS&\Cub_2
Zone Teminali -] =]
Area Teminal i hd ﬂ o
[~ Out of Service

Number of

parallel Lines 1

Parameters

Themnal Rating v|+

Length of Line 1 km

Derating Factor 1
Type of Line Overhead Line

Line Model

& Lumped Parameter (P1)
" Distributed Parameter

Sections/Line Loads

BUS2
BUS4

Resulting Values

Rated Curent (act.)

Pos. Seq. Impedance, Z1
Pos. Seq. Impedance, Angle
Pos. Seq. Resistance, R1
Pos. Seq. Reactance, X1
Zero Seq. Resistance. RO
Zero Seq. Reactance, X0
Earth-Fault Curent, Ice
Earth Factor, Magnitude
Earth Factor, Angle

1.kA
32.34744 Ohm
71.75941 deg
10.1250hm
30.722 Ohm
0. Ohm

0. Ohm

0.A
03333333
180. deg

:V-‘,')b VQ}) LS\J" J[}

Replica Impedance=21.69575+31/87304+20% *32/34744=60/038278
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9| Object Filter: *EImRelay

X AR O orisd ¢

In Folder

<4 | 4] »| Y[\, Rexble Data
Ln1 2 object(s) of 2

Scales ) Basic
1 object(s) st

Edit

Edit and Browse Data
Mark in Graphic
Isolate (with Earthing)
Calculate

Show Graphic

Show

Find

Execute Script
Execute Table Report
Settings

StationWare

Cut

Copy

Paste Data

Move ...

New (Relay Model)
Define

Add to

Delete

Select as Base to Compare

- O X
Type Application | Device Number Reference
Relay Elm Term, StaCuk

Bar-Diagram (Buses) =

Bar-Diagram (Branches)
Vector Diagram

Add to R-X Plot

R-X Plot

lax./Min. Fault Curents ,( Description /
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Short-Circuit Calculation - Study Cases\Basic Case\Short-Circuit Calculation.ComShc * ? X

B to calculate multiple faults.
Advanoed Opfiors Fault Type | 3-Phase Short-Circut ~ r Mutiple Faults
Verffication

Calculate IMn Short-Circuit Cumrents ;J

Load FAow :] Study Cases'\Basic Case'\Load Fow Calculation

1~ Short-Circuit Duration
Break Time 7 s UsedBreak Time [goba =]
Faut Cleang Tme (th)  [1. s

~ Fault Impedance
[~ Enhanced Fault Impedance Definition

Resistance, Rf 0. Ohm
Reactance, X 0. Ohm

r~ Fault Location
A [User Selection ~|

1

Cancel

J

Contents

User Selection w| = | [EEE 14 Bus System\L2

% Show Output
Command | Study Cases\Basic Case\Output of Resus
Shows Relays Detailed
Short-Circuit at Branch/Lin
: L]
Fault Distance from 1 Length of ine: 1. km
(% Temminali: ... EEE 14 Bus System\BUS1 | Absolute: 0.4km
I e
Terminal j: ... EEE 14 Bus System\BUS2 Relative: [49— 7‘
55,0
[orLOme]
se—|

SACE RES; |
Al Boianping
297 prLOhm 57.97°

-aooL

T T T T T T T T T T T T T 7 T T T T T T T 7T T T T T T T T T T T T
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Short-Circuit Calculation - Study Cases\Basic Case\Short-Circuit Calculation.ComShc *

Vet =] Seloct complt maod
. to calculate multiple faults.
Advanced Options Fautt Type |3-Phase Short-Circuit j [~ Mutiple Fautts
Verfication Calculate |Mn Short-Circuit Currents ﬂ

Load Aow :I Study Cases'\Basic Case'\Load Aow Calculation
ShortCircuit Duration
Break Time o7 s UsedBreak Time [gobad  +]
Faul Cleaing Time (k)  [1. s

Fauit Impedance
[~ Enhanced Fault Impedance Defintion

Resistance, Rf 0. Ohm
Reactance, X 0. Ohm

Fault Location

A | User Selection |

User Selection w| = | |EEE 14 Bus System\L4

¥ Show Output

Command j Study Cases\Basic Case\Output of Results

Shows Relays Detailed

Short-Circuit at Branch/Line il
Fault Distance from Length of line: 1. km
¢ Teminali: ... EEE 14 Bus System\BUS2 | Absolute: 0.1km
- o

. Teminal j: ... EEE 14 Bus System‘BUS5 | Relative lm— w

Ex

Close

gle

Contents

Il
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Short-Circuit Calculation - Study Cases\Basic Case\Short-Circuit Calculation.ComShc * ? X

X to calculate multiple faults.
Advanced Options Fault Type I}Phase Short-Circuit ﬂ [~ Mutiple Faults

Verfication Calculate |Min. Short-Circuit Cumrents ;]

Load Flow :] Study Cases\Basic Case'\Load Flow Calculation
— Short-Circuit Duration

Break Time |D.1 s Used Break Time |globa| vl
Fault Clearing Time (ith) |1. s

~ Fault Impedance
[~ Enhanced Fault Impedance Defintion

Resistance, Rf I 0. Ohm
Reactance, X I 0. Ohm

i

Cancel

J

Contents

-~ Fault Location
At | User Setection |
User Selection w| = | IEEE 14 Bus System\L4
¥ Show Output
Command ﬂ Study Cases'\Basic Case\Output of Results
Shows Relays Detailed
r~ Short-Circuit at Branch/Line 2]
Fault Distance from 1 Length of line: 1. km
% Teminali: ... EEE 14 Bus System\BUS2 | Absolute: 0.1km
€ Teminalj: 1
Teminal j; ... EEE 14 Bus System\BUSS Relative: [19— % b
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Distance Mho - I[EEE 14 Bus System\BUS1\Cub_3\Distance Relay 1"ZD1.RelDismho

|EC Symbol:  Z>> ANSI Symbol: 21

) Zone: 1 Unit: Phase-Phase
Mrc compenestion Characteristic:. Mho Offset X
Description Name ﬁ
Type | . Untested\General Bectric\GE Distance\ZD1
™ Out of Service
Tripping Direction IForward ;]
Replica Impedance IB.S?M? sec.Ohm |‘I7_3566 pri.Ohm
Reach Muttiplier [100. %
I Relay Angle I?B. deg l Character. Angle |90. deg
Offset
Factor (Zoff/Zmax) [0.
Impedances
Line/Branch  8.218087 secOhm 71.87321deg
Reach at Branch Angle  6.570956 sec.Ohm  17.34732 pri. Ohm 79.95724 %
Reach at Relay Angle 6.57447 sec Ohm  17.3566 pri.Ohm

I

ERURNE PP IE Relay Angle . Licul ods yaseie S8 55 &S ) shailes

{..:.S )‘J C_/-é.>- b Jv.sl;'.w.ib

sowe ) eliess ¢ 4y 053 aw ,» Relay Angle Jelates 3 a3 Av aggly Ol I3 L
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Diagram colouring %3 s S s 2 ST f\Jle.: i d,y oS jasie gl

m&:‘: oslaiu|

Load Flow

AC Load Fow Sensitivities
AC Contingency Analysis

AC Quasi-Dynamic Simulation
DC Load Flow

DC Load Flow Sensitivities
DC Contingency Analysis

DC Quasi-Dynamic Simulation
VDE/IEC Short-Circuit
Complete Short-Circuit

ANSI Short-Circut

IEC 61363

DC Short-Circuit
RMS-Simulation

Modal Analysis
EMT-Simulation

Hamonics/Power Quality
Frequency Sweep
D-ACH-CZ Standard
Optimal Power Flow

DC Optimal Power Flow

Diagram Colouring Scheme - Settings\ColouringiStandard Colouring.SetColscheme *

[~ 2 Alam

¥ 3. Other

j ;

I Secondary Equipment

=]

| Relays. Cument and Voltage Transformers

ﬂ Colour Settings...

J '

Preview

B Relays
B only Current Transformer
Il only Voltage Transformer

Relays, Current and Voltage Transformers

I only Current and Voltage Transformer

LI
AR .

2 X ‘

Cancel |

53« Other s, sIBasic Data s jsesd o 5L VL (6o ey a0 S cpl Sl 31 e
S “e S p33 ekt 55 Secondary Equipment s 4 Jsl Juaiows

S ol | Relays, Current and Voltage Transformer
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Remote End | Connected Branch [ Out of Senvice | Active Settings Gr...

Net Blements
Rel* Eim* Sta" It

Reference
EmTem StaCubic

In Folder Relay Type Hopication | Device Number

TypRelay

C 1 gtance | GF Distance Backup Protection 1 BUS1 BUS2 [2 I CT CT1 \T1
| Cub_6 |EEE 14 Bus System |Distance | GE Distance Backup Protection 1 r

T3 |DsceReigd |2 IEEE 14 Bus System [Dtence |GE Ditance | Beckup Petectin i TERESENE Ir & [ |
[ |Distance Relapd Cub 3 |EEE 14 Bus System (Distance | GE Distance Backup Protection 1 BUS4 BUS3 L7 N CTé CT4 VT4
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